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INTRODUCTION 
Reciprocal recurrent selection was proposed by Cornstoek 
et al. (1949) as a breeding method to improve the cross be­
tween two maize (Zea mays L.) populations. The improved popu­
lation cross can be used directly by farmers or lines derived 
from the populations can be used to produce superior hybrids. 
The advantage of reciprocal recurrent selection is that, de­
pending on the type of gene action, it should be at least as 
effective as either recurrent selection for general combining 
ability or recurrent selection for specific combining ability. 
If gene action ranges from partial dominance to overdominance, 
then reciprocal recurrent selection should be a more effective 
selection procedure to increase the cross mean than either of 
the other two recurrent selection methods. 
Many studies have shown that reciprocal recurrent selec­
tion is effective for improving population crosses (Hallauer 
and Miranda, 1981). Other reports on recurrent selection for 
general combining ability and selection for specific combining 
ability have shown that these methods also are effective for 
improving the populations per se and the combining ability of 
the populations. Because these selection methods seem to be 
equally effective for population improvement, it seems that 
selection has been primarily for genes exhibiting partial to 
complete dominance. 
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Reciprocal recurrent selection in 'Iowa Stiff Stalk 
Synthetic' [BSSS(R)] and 'Iowa Corn Borer Synthetic No. 1' 
[BSCBl(R)] has been conducted since 1949. In addition, recur­
rent selection for general combining ability has been conduct­
ed since 1939 in the BSSS(HT) version of Iowa Stiff Stalk Syn­
thetic. In 1972, this program was changed from half-sib 
selection using the double cross Iowa 13 as the tester to 
selection among progenies. 
To evaluate these long-term selection programs, this 
study was conducted with the following objectives: 
(1) To evaluate the populations and population crosses for 
changes in morphological and physiological traits after 
recurrent selection for yield. 
(2) To evaluate the performance of crosses among selected 
lines derived from these improved populations. 
(3) To evaluate the relative importance of general and spe­
cific combining ability among these selected lines. 
(4) To evaluate the type of gene action among selected lines 
derived from the original and improved versions of BSSS. 
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LITERATURE REVIEW 
Recurrent Selection 
The iitprovement of maize populations through recurrent 
selection was first proposed by Jenkins (1940). Originally, 
his scheme was intended for the development of synthetic vari­
eties; however, later it became known as recurrent selection 
for general combining ability. The steps were: (1) isolating 
lines from a maize population and crossing these lines to a 
sample of plants from the source population, (2) evaluating the 
topcrosses of these lines for yield and other agronomic traits, 
(3) intercrossing the selected lines to produce a synthetic 
variety, and (4) repeating the process after the synthetic had 
been allowed to random mate for a couple of generations. The 
procedure would be a continuous process so that improved syn­
thetic varieties would always be available to the farmer. 
Jenkins' breeding scheme was relatively simple, but the 
underlying theories were more complicated and a topic of debate 
among corn breeders for many years. Jenkins (1935) had shown 
that the combining ability of a line was established early in 
the inbreeding process. He also found that yield-testing 
lines that were crossed to the parental variety was a good 
measure of the yielding ability of a line in hybrid combina­
tions. He concluded that the proposed breeding scheme would 
be an effective means of concentrating the lines with above-
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average combining ability into a synthetic variety. 
In contrast to Jenkins' belief that a hybrid's yield was 
determined by the number of dominant alleles each line contrib­
uted to the hybrid, Hull (1945) believed that the yielding 
ability of a hybrid was determined by the number of heterozy­
gous loci it possessed. Hull was the first to use the term 
"recurrent selection" to describe the procedure of crossing, 
testing, and recombining the lines to form an improved popula­
tion, then repeating the process. Because Hull was a supporter 
of the overdominance theory for yield heterosis, he proposed 
using an inbred line as the tester in a recurrent selection 
program. By using an inbred tester, selection would be for 
complementary alleles in the population, thus improving the 
frequency of heterozygotes in hybrids between lines derived 
from the population and the inbred tester. This selection 
procedure emphasized the improvement of the population for 
specific combining ability. 
The proposal by Hull triggered much research to determine 
whether overdominance was important in yield heterosis. Before 
any conclusions had been reached, Comstock et al. (1949) sug­
gested a breeding method to take advantage of all types of gene 
action. The objective of their plan, now referred to as re­
ciprocal recurrent selection (RRS), was to improve the perform­
ance of the cross between two diverse populations, A and B. 
The steps involved are: 
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Year 1: Plants in population A are self-pollinated 
and each is used as a pollen parent for a 
sample of plants in population B. 
Year 2: These testcrosses are evaluated and the best 
ones are selected. 
Year 3; The selected plants in population A are then 
recombined using the remnant S, seed to pro­
duce an improved population A^ . 
Year 4: The cycle is then repeated using the A^  pop­
ulation. 
The same procedure is followed for population B for which pop­
ulation A serves as the tester. Theoretically, the advantage 
of this procedure is that it should be effective for improving 
gene frequencies for all heterozygous loci whether they ex­
hibit partial to complete dominance or overdominant gene 
action. Therefore, regardless of the type of gene action in­
volved in yield heterosis, reciprocal recurrent selection 
should be at least as effective as either Hull's or Jenkins' 
recurrent selection schemes in improving the cross mean if 
both types of gene action are present. 
These three papers stimulated much of the research on 
quantitative genetics in maize because breeders were interested 
in the type of gene action that was predominant in maize popu­
lations. This information could then be put to use in applied 
breeding programs to devise the most effective methods based 
on the primary type of gene action. Fisher (1918) first par­
titioned the genetic variance of a random-mated population 
into three components: (1) the additive genetic variance. 
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which is associated with the average effects of genes, (2) the 
dominant genetic variance caused by allelic interactions, 
and (3) genetic variance caused by nonallelic interactions, now 
referred to as epistasis. Sprague and Tatum (1942) partitioned 
the genetic variability among corn inbred lines into two com­
ponents: general combining ability (GCA) and specific combin­
ing ability (SCA). They defined the GCA of a line as the aver­
age performance of the line in hybrid combinations. Relative 
to Fisher's (1918) partition of genetic variance, the GCA of a 
line is an estimate of the additive genetic variance. In con­
trast, SCA was defined by Sprague and Tatum (1942) as the de­
viations of the crosses from their expected performances based 
on the average of the lines. SCA is an estimate of the non-
additive genetic variance of the lines. 
Sprague and Tatum (1942) used a diallel mating design to 
estimate the GCA and SCA variances of lines; however, this 
design was not suitable for sampling breeding populations be­
cause of the large number of crosses involved. So it was not 
until Comstock and Robinson (1948) outlined the mating designs 
I, II, and III that breeders began to obtain estimates of 
genetic parameters in breeding populations. Design I was 
especially popular because SQ plants could be sampled from the 
population to make the appropriate crosses. Since then the 
literature has become voluminous with reports on the type of 
genetic variances controlling yield and other traits in corn. 
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Gardner (1963) summarized much of the literature on gene 
action up to that time. He concluded that additive genetic 
variance was important in all the maize populations and that 
partial to complete dominance existed at many loci. However, 
overdominance was probably not the cause of yield heterosis. 
Although some studies had shown overdominance existed, the 
estimates were probably biased by genetic linkage. 
Hallauer and Miranda (1981) also summarized much of the 
literature dealing with gene action of corn populations. They 
2 2 calculated the ratio of a  ^ / a   ^by using average estimates of 
dominant genetic variance and additive genetic variance from 
all the studies they had summarized. This ratio was 0.6113, 
which indicates that both additive and dominant gene action 
exist in maize populations; however, additive genetic variance 
is relatively greater than dominant genetic variance. 
Many studies on recurrent selection have been conducted 
to compare various methods and to determine the type of gene 
action controlling yield in maize. The general conclusions 
are that most methods are effective for improving the yield 
of populations and that yield is controlled by genes exhibit­
ing mostly additive effects and partial to complete dominance 
(Hallauer and Miranda, 1331). The studies do not agree, how­
ever, on which method is the most effective, which can be ex­
pected because of different source materials and environments 
for the experiments. 
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Lonnquist (1951) reported that one cycle of selection in 
the variety 'Krug* using Krug as the tester had been effective 
for improving the topcross yields of SQ plants derived from the 
selected synthetic. Lonnquist and Rumbaugh (1958) found that 
one cycle of recurrent selection using the parental population 
as the tester was more effective than using the single-cross 
Wf9 X Ml4 for improving the GCA of Krug. Later, Lonnquist 
(1968) reported that recurrent selection using the parental 
population as a tester produced a synthetic with better combin­
ing ability than did progeny selection or selection based 
on topcross performance with an unrelated tester. 
Other researchers have found selection for SCA to be ef­
fective for improving the GCA of populations. Sprague et al. 
(1959) evaluated the changes in the populations 'Kolkmeier' 
and 'Lancaster' after two cycles of recurrent selection with 
the inbred tester, 'Hy*. They found that both C2 x Hy crosses 
improved over the CO x Hy crosses. The Cn x Cn cross between 
the two populations also showed a yield increase. They con­
cluded that in these two populations yield heterosis was the 
result of partial to complete dominant gene action. If gene 
action had been overdominance, the cross between the two pop­
ulations would be expected to decrease, with Hy as the tester 
for both populations, selection was for similar alleles in the 
two populations; therefore, the yield increase was the result 
of an accumulation of alleles with additive effects. 
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Walejko and Russell (1977) evaluated these two populations 
more extensively after five cycles of recurrent selection with 
Hy as the tester. The populations per se did not show any 
change in mean performance. However, the Kolkmeier(C5) x Lan­
caster (C5) cross showed a significant increase of 2.45 q/ha/ 
cycle. Testcrosses of the C5 populations with B14A, Mol7, 
Alph(CO), and Alph(C5) also showed improved yields over the 
CO testcrosses. These data indicated that the improvements in 
the two populations were caused by increased frequencies of 
genes affecting yield. They concluded that heterosis for 
yield was controlled by genes exhibiting partial to coitplete 
dominance. 
Half-sib selection using the inbred tester B14 was con­
ducted with the populations 'Alph' and the of (Wf9 x B7) 
(Penny, 1959). After two cycles of selection for both high 
and low yield. Penny et al. (1962) evaluated the material to 
determine the type of gene action controlling yield. They 
observed gains in the testcrosses with B14, the populations 
per se, and the cross between the two populations selected for 
high yield. They concluded that selection had been for genes 
exhibiting partial to complete dominance or largely additive 
effects. Russell et al. (1973) evaluated these tv?c synthetics 
after five cycles of selection for high yield. The cross be­
tween the two C5 populations showed an average gain of 4.09 
q/ha/cycle. Testcrosses with B14 exhibited gains of 3.09 q/ 
10 
ha and 1.32 q/ha for Alph and (Wf9 x B7), respectively. They 
concluded that selection using B14 had been effective for im­
proving the populations, mainly for general combining ability. 
Horner et al. (1976) reached the same conclusions after 
seven cycles of half-sib selection using the single cross 
F44 X F6 as the tester for the population 'Florida 767'. 
Other studies have compared broad and narrow base testers 
and line performance to determine gene action and to evaluate 
the various methods of recurrent selection. Horner et al. 
(1963) compared the relative effectiveness of an inbred tester 
versus a population tester in the population Florida 767. 
Testcrosses of the composites improved with the inbred tester 
showed a significant yield increase, whereas, the testcrosses 
of the composites selected using the broad-base tester did not 
show a yield improvement. In a later study, Horner et al. 
(1969) compared selection with the other methods of selec­
tion = All three methods v;ers squally effective for improving 
the general combining ability of the population. The random-
mated populations were improved more using the population test­
er, but Sg selection was the most effective method for improv­
ing the selfed population. After five cycles of selection, 
Horner et al. (1973) found that the GCA of Florida 767 was 
improved more using the inbred tester, although all three meth­
ods gave a linear increase in combining ability. 
Burton et al. (1971) evaluated the changes in the popula­
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tion 'BSK' after four cycles of half-sib selection using a 
double-cross tester and four cycles of selection. They 
noted heterosis between the two improved versions of BSK to be 
15%, which indicated that the two methods of selection had 
changed gene frequencies of different loci exhibiting some 
dominance. 
Hoegemeyer and Hallauer (1976) found that lines developed 
by reciprocal full-sib selection were improved for both gener­
al and specific combining ability. They used a design II mat­
ing scheme to test inbreds with their specific tester and with 
vmrfelated elite lines. The diagonal single crosses were those 
that had been tested as full-sib progenies and the off-diagonal 
crosses were those between selected lines, but these particular 
crosses had not been tested before. The diagonal single 
crosses averaged 3.7 q/ha more than the off-diagonal crosses; 
however, there were individual single crosses within each set 
that yielded greater than the diagonal crosses. Their analysis 
of variance showed that GCA was more important than SCA and, 
even though selection was based on a specific tester, the elite 
lines exhibited high GCA with other elite lines. 
Reciprocal Recurrent Selection 
Reciprocal recurrent selection at Iowa State University 
was initiated in 'Iowa Stiff Stalk Synthetic' (BSSS) and 
'Iowa Corn Borer Synthetic No. 1' (BSCBl) in 1949 by G. F. 
Sprague (Penny and Eberhart, 1971). BSSS was produced by 
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random mating 16 stiff-stalked lines chosen by corn breeders 
in the 1930s. BSCBl was developed by intermating 12 inbred 
lines. In 1949, about 150 plants from BSSS were self-pollina­
ted and each one was used as a male to cross to about 10 ran­
domly chosen plants from BSCBl. The testcrosses were evalu­
ated and the best 10 were selected. Remnant S^  seed from the 
10 selected lines was then used for recombination. A similar 
procedure was followed to obtain selfs in BSCBl and associated 
testcrosses to BSSS. Testcrosses were evaluated using three 
replications at one location. In succeeding cycles, the number 
of environments and replications varied for the evaluation of 
the testcrosses. Usually, 95 to 100 testcrosses were evaluated 
and 10 lines were selected to be recombined. Selection was 
based primarily on yield with some attention given to stand-
ability. It was noted that after five cycles of selection 
yield had increased, but no lines were suitable for hybrid 
seed production; therefore, it was decided that some agronomic 
selection was needed (Penny and Eberhart, 1971). 
Male parents were chosen as individual plants in selected 
S^  lines rather than selecting SQ plants. This change enabled 
breeders to select among S^  lines for first brood corn borer 
resistance [Ostrinia nubilalis (Hubner)], stalk rot resistance 
[Diplodia zeae (Schw.)], and other agronomic traits. The 
scores from these traits were used to select 100 S^  lines and 
their respective crosses at harvest. Another change after the 
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fifth cycle was that the yield plots were machine-harvested, 
which put selection pressure on standability and ear retention 
at harvest. 
Martin and Hallauer (1980) evaluated BSSS and BSCBl after 
seven cycles of RES. Neither C7 population per se showed any 
yield improvement over the original populations. Inbreeding 
depression was estimated to be 29% because only 10 lines had 
been recombined each cycle. However, the yields of the C7 
populations were not significantly different than the original 
populations; therefore, they concluded that selection had been 
effective for increasing the frequency of some favorable al­
leles to overcome the effects of inbreeding. Reciprocal recur­
rent selection was effective for increasing the yield of the 
population cross by 12.2 q/ha over the cross between the CO 
populations. The observed rate of gain for the population 
cross was 1.75 + 0.37 q/ha/cycle, which was less than Eber-
hart et al. (IS73) had reported but greater than Penny and 
Eberhart's (1971) observed gain of the C5 x C5 population 
cross. Heterosis of the interparietal cross increased from 
14.9% for the CO x CO to 41.7% for the C7 x C7 cross. In­
creased yield of the population cross was attributed to small 
increases in yield components. Number of ears/plant, 300-
kemel weight, and ear diameter increased significantly with 
selection for yield. Ear length and kernel depth increased 
but not significantly. Selection for yield also modified some 
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plant traits such that days to silking decreased and plant 
height increased. 
Prior to initiating reciprocal recurrent selection, 
Sprague started a half-sib recurrent selection program in BSSS 
using a double cross, 'Iowa 13* [(L317 x BL349) x (BL345 x 
Mc401)], as the tester (Sprague, 1946). For each cycle of se­
lection a number of plants in the BSSS population was self-
pollinated and each crossed to about 10 plants from Iowa 13. 
After evaluating the testcrosses, 10 S^  lines were selected and 
recombined to form the improved population for the next cycle 
of selection. The objective of this recurrent selection pro­
gram was to improve the general combining ability of BSSS. 
Eberhart et al. (1973) evaluated the progress from both 
the reciprocal recurrent selection and half-sib selection 
schemes. After five cycles of RRS the population cross be­
tween BSSS(R)C5 and BSCB1(R)C5 showed a rate of gain of 2.73 + 
0.37 q/ha/cycle. Heterosis also increased from 15% for the CO 
X CO cross to 37% for the C5 x C5 cross. The two populations 
per se and testcrosses of these populations to an unrelated 
synthetic showed no gains over the original populations. Be­
cause the testcrosses to the synthetic showed no gain, but the 
zntervarietal cross had improved, they concluded that these 
improvements were consistent with the hypothesis that RRS 
improved gene frequencies at loci exhibiting overdoiainance. 
Half-sib selection in BSSS using Iowa 13 as the tester had 
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been effective for improving the population x Iowa 13 cross at 
the rate of 1.65 q/ha/cycle (Eberhart et al., 1973). The 
BSSS(HT)Cn population per se in^ roved at the rate of 0.74 q/ha 
per cycle. The cross of BSSS(HT)Cn x BSCBl(R)Cn showed a rate 
of gain of 2.31 q/ha per cycle. This was similar to the gain 
observed for the intervarietal cross for the two populations 
involved in RRS. Heterosis between BSSS(HT)C7 and BSCB1(R)C5 
was 34%, which was also similar to the other intervarietal 
cross. They concluded that half-sib recurrent selection in 
BSSS had been effective for changing the frequency of genes 
at loci exhibiting partial to complete dominance. 
In addition to yield, other traits were also altered by 
selection. BSSS(R), BSCBl(R), and their population cross 
showed an increase in the number of ears per 100 plants. The 
C5 of BSSS(R) was earlier flowering and drier at harvest than 
was the CO. Most of the improved populations and population 
crosses showed less stalk lodging than did the original popu­
lations. The improved populations were slightly shorter, but 
the population crosses were slightly taller than the original 
crosses. 
In another evaluation of the type of gene action in BSSS 
and BSCBl, selection was initiated in BS6, which is the random-
mated intervarietal cross between BSSS(R)C5 and BSCBl(R)C5 
(Penny and Eberhart, 1971). BSSS(R)C5 and BSCBl(R)05 served 
as the testers for BS6 to separate two genetically different 
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versions of BS6. If overdominant gene action had been impor­
tant in BSSS and BSCBl, RRS would have made these two popula­
tions more genetically dissimilar because selection would have 
been for contrasting alleles to maximize overdominance. Penny 
and Eberhart (1971) reported a phenotypic correlation of 0.37 
between the two sets of testcrosses, which indicated that the 
BSSS(R)C5 and BSCB1(R)C5 when used as testers gave similar in­
formation. They concluded that overdominant gene action was 
not important in these two populations. 
Extracting inbred lines with high-yielding ability in 
hybrids from populations improved through recurrent selection 
is an important phase of a comprehensive breeding program 
(Sprague and Eberhart, 1977). Therefore, to evaluate the 
effectiveness of recurrent selection, breeders should not only 
look at the gains made in the populations and population 
crosses, but the lines from these improved populations must 
also be evaluated. Russell and Eberhart (1975) evaluated 
crosses among selected lines from BSSS(R)C5, BSCB1(R)C5, 
and BSSS(HT)C6. The line x line crosses yielded significantly 
more than the cross of their respective populations. This was 
expected because these lines were selected for high combining 
ability. Most of the variation among the line crosses was 
attributed to differences in the general combining ability of 
the lines. Specific combining ability was significant only 
for crosses between lines derived from BSSS{R)C5 and BSCB1(R)C5. 
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There were no significant differences among the population 
crosses, which indicated that selection had not been for genes 
exhibiting overdominance, 
Russell and Eberhart (1975) also compared the line x line 
crosses with the best check hybrid in the study, B37 x Oh43. 
In the BSCB1(R)C5 x BSSS(R)C5 set of crosses, none yielded sig­
nificantly less than the check and two single crosses yielded 
significantly greater than B37 x Oh43. Some of these single 
crosses also exhibited standability equivalent to the check. 
In contrast, only one cross from the BSCB1(R)C5 x BSSS(HT)C6 
set yielded greater than B37 x Oh43; however, it was inferior 
in root and stalk strength. In the BSSS(R)C5 x BSSS(HT)C6 
set, several crosses yielded as high as the check, but many 
lacked satisfactory resistance to lodging. 
Gardner (1972) and Martin and Gardner (1976) obtained 
similar results when they evaluated lines derived from two 
'Hays Golden' populations improved by mass selection. Gardner 
(1972) reported that yields of selected S2 lines derived from 
the irradiated and control mass-selected populations yielded 
11.4 and 10.0% more in crosses with Oh43 them did topcrosses 
of lines derived from the original Hays Golden population. 
Martin and Gardner (1976) reported that hybrids among random 
lines derived from the two populations improved by mass selec­
tion yielded 9.3 and 7.4% more than hybrids among lines derived 
from Hays Golden. Generation mean analyses showed that addi­
18 
tive genetic variance accounted for most of the variation for 
yield among hybrids from all three populations. 
Another long time RRS program is being conducted at North 
Carolina State University with the populations 'Jarvis' and 
'Indian Chief* (Moll et al., 1978). Results after three cycles 
of RRS for yield showed that Jarvis improved 4.3% per cycle 
and Indian Chief improved 1.7% per cycle (Moll and Robinson, 
1966). The population cross improved 0.8% per cycle. 
Moll and Stuber (19 71) reported yield increases of 2.3%, 
1.2%, and 3.5% per cycle for Jarvis, Indian Chief, and Jarvis 
X Indian Chief, respectively, after six cycles of selection. 
In addition to RRS, full-sib family selection was practiced 
within each population and the intervarietal hybrid. Intra-
population gains were greater with full-sib selection; 
however, the population cross improved more through RRS. Simi­
lar results were again found after eight cycles of both full-
sib selection and RRS (Moll st al., 197S). Heterosis in­
creased from 29.4% to 40.7% for the cross between the two popu­
lations improved through RRS. The cross between the Jarvis 
and Indian Chief populations that were improved by full-sib 
selection decreased in heterosis to 17.3%. Because both the 
populations and population cross were improved using RRS, they 
suggested that a simple dominance model rather than overdom-
inance would explain the type of gene action prevalent in 
these two populations. 
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RRS was conducted for three cycles in Texas with the 
populations 'Yellow Surecropper' and 'Ferguson's Yellow Dent' 
(Collier, 1959 and Douglas et al., 1961). They noted an im­
provement in the population cross, which was mostly attributed 
to an increase in the general combining ability of Yellow 
Surecropper. The populations per se showed no consistent 
trends. 
Darrah et al. (1972) reported a gain of 13.1% in the 
population cross between 'Kitale II' and 'Ecuador 573' after 
two cycles of RRS in Kenya. The two populations, Kitale II 
and Ecuador 573, increased 13.0% and 2.6%, respectively. After 
three cycles of selection, gains were 0.1%, 5.0%, and 7.0% per 
cycle for Kitale II, Ecuador 573, and the population cross, 
respectively (Darrah et al., 1978). Ecuador 573 and the popu­
lation cross were improved agronomically for reduced root 
lodging. 
Conti et al. (1377) observed a 7.5% yield increase per 
cycle in the cross between two Italian populations after two 
cycles of RRS. The random-mated populations were improved 
3.85 and 2.08 q/ha/cycle in populations A and B, respectively. 
The increased yield was associated with increased ears per 
plant in population A. They also noted that heterosis between 
the two populations improved from 5.1% to 9.5%. 
Gevers (1975) compared two methods of selecting the Sg 
plants in the populations to be selfed and outcrossed in RRS. 
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For one method, he chose the plants at random and for the other 
method he selected SQ plants based on their agronomic perform­
ance. After three cycles of selection using random plants, the 
cross had improved 6.9% and the varieties improved 7.9% and 
6.0% per cycle. In contrast, the gains using selected SQ 
plants were only 3.7%, 3.9%, and 0.8% for the population cross, 
and the two parental populations, respectively. 
Paterniani and Vencovsky (1977) modified RRS by testcross-
ing and recombining half-sib families from the populations. 
To produce the testcrosses, open-pollinated ears from popula­
tion A are planted ear-to-row in a detasseling block with a 
bulk of population B planted as the pollen parent. Recombina­
tion is accomplished by planting remnant seed of the selected 
half-sib families in a detasseling block with a bulk of these 
families serving as the pollen parent. A similar procedure is 
followed for population B in which A serves as the tester. 
This modification saved both time and labor.- two factors that 
have discouraged breeders from using RRS. After one cycle of 
selection, they reported gains of 7.5%, 6.9%, and 4.8% for the 
population cross and the two parental populations, respective­
ly. 
A second modification proposed by Paterniani and Vencov­
sky (1978) allowed for one cycle every two years, selection 
every year, and selection for prolificacy and combining abili­
ty. For their procedure, plants from population A are detas-
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seled and pollinated by population B in an isolated block. 
Only the top ears of population A are allowed to be pollinated 
by population B while the lower ears are hand-pollinated with 
a bulk of pollen from about 50 plants in population A. Thus, 
during the first year the following steps are completed: (1) 
topcrossed seed is produced on the top ear, (2) half-sib fami­
lies are recoxnbined (lower ear), and (3) selection is practiced 
for prolificacy. The same procedure is followed with popula­
tion B as the female and population A as the male tester. Dur­
ing the second year the topcrosses are evaluated and the fami­
lies with the highest yields are selected to initiate the next 
cycle of selection. Remnant half-sib seed from the selected 
families is then used to start the next cycle in the third 
year. After three cycles of selection using this method they 
noted a 3.5% yield increase per cycle in the population cross. 
Changes Associated with Selection for Yield 
Fakorede and Mock (1978) evaluated the changes in mor­
phological and physiological traits associated with yield after 
seven cycles of RRS in BSSS and BSCBl. Associated with the 
5.51% yield increase per cycle were decreased pollen-to-silk­
ing interval,- increased harvest index, increased kernel weight, 
longer grain-filling duration, and longer leaf-area duration. 
Grain yield components did not change significantly, but 
there was a slight trend for increased ear length, ear diame­
ter, kernel depth, and kernel row number. They concluded that 
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the iitçïroved yield of the BSSS(R)C7 x BSCB1(R)C7 cross was the 
result of a longer grain-filling period and delayed maturity. 
Crosbie and Mock (1980,1981) evaluated the changes of 
traits associated with yield in five populations from various 
recurrent selection programs. The cross between BSIO x BSll 
after three cycles of reciprocal full-sib selection showed a 
significant yield improvement at the plant density of 59.3 M 
plants/ha. The increased yield was attributed to a longer 
grain-filling period and a later leaf senescence. After five 
cycles of recurrent selection in a Lancaster population using 
the inbred tester, Hy, the C5 testcrosses showed a significant 
yield improvement over the CO testcrosses. The improved test-
crosses produced more dry matter per plant, had a longer 
grain-filling period, and exhibited an increased rate of grain-
filling. The increased grain yield of the C7 testcrosses of 
BSSS(R) and BSCBl(R) was associated with a greater rate of 
grain-filling that lasted longer than for the CO testcrosses. 
In addition, both groups of C7 testcrosses had higher average 
harvest indexes. They concluded that different physiological 
traits had limited grain yields in the various CO populations 
and, by selecting for yield, these traits were indirectly 
To determine the rate and duration of grain-filling, one 
needs to know when the kernels have ceased starch accumula­
tion. Daynard and Duncan (1969) found that black layer for­
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mation at the kernel tip was a good indicator of maximum dry 
matter accumulation which signals physiological maturity in the 
kernel. The middle of the ear was the best place to sample 
because the kernels tended to reach black layer at the same 
time in that region. Rench and Shaw (1971) evaluated six hy­
brids and also found that black layer formation was a good in­
dicator of physiological maturity. 
Daynard (1972) found significant differences among 10 
hybrids for grain moisture percent at black layer. Therefore, 
although black layer is a good indicator of physiological 
maturity, it may not be a good indicator of harvestability. 
Rate and length of grain-filling have been found to be 
important components of yield. Daynard et al. (1971) found 
that yield differences among hybrids were closely related to 
effective filling period. Cross (1975) also found that length 
of the grain-filling period had a direct positive effect on 
grain yield. His analysis of a diailel among seven inbred 
lines showed that both rate and duration of grain-filling were 
controlled primarily by genes with additive effects. 
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MATERIALS AND METHODS 
Plant Materials 
The cultivars that I used evolved from 'Iowa Stiff Stalk 
Synthetic' (BSSS) and 'Iowa Corn Borer Synthetic No. 1' (BSCBl). 
These two populations have been used for many research activi­
ties at Iowa State University and are currently involved in 
various selection programs. The improved populations used in 
this study were derived from the original populations by recip­
rocal recurrent selection and recurrent selection for general 
combining ability (GCA). Most of the entries were derived from 
BSlSfSglCl, BSSS(R)C7, BSCBl(R)C7, and BS6(RS)C2. The synthet­
ic BS13 is the result of seven cycles of half-sib selection in 
BSSS with the double-cross tester Iowa 13 (Eberhart and Guy, 
1972). In 1972, the method was changed from half-sib selection 
to selection among S^  progenies. One cycle of S2 progeny se­
lection had been completed to form BSlSfSgïCl. The populations 
BSSS(R)C7 and BSCBl(R)C7 are the improved synthetics of BSSS 
and BSCBl after seven cycles of reciprocal recurrent selection 
(RRS). Reciprocal recurrent selection was initiated in these 
two populations by Dr. G. F. Sprague in 1949 (Penny and Eber­
hart, 1971). BSCBl(R)Cn serves as the tester for BSSS(R)Cn 
and BSSS(R)Cn serves as the tester for BSCBl(R)Cn each cycle. 
Cress (1967) suggested that the two populations involved 
in RRS should be combined into one population and selection 
conducted using this broad-base population. Consequently, the 
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population BS6 was developed by random mating the population 
cross of BSSS(R)C5 x BSCB1(R)C5 for four generations (Penny and 
Eberhart, 1971). Selection in the RS version of BS6 is based 
on testcross performance with BSCBl(R)Cn as the tester. Two 
cycles of this half-sib selection had been completed to form 
BS6(RS)C2. 
Experiment 22 
This experiment, which consisted of 132 entries (Table 1), 
had 96 single crosses among S2 lines selected from BS13(82)01, 
BSSS(R)C7, BSCB1(R)C7, and BS6(RS)C2. The lines from BSSS(R) 
C7, BSCB1(R)C7, and BS6(RS)C2 were selected for above-average 
combining ability based on their testcross performance with 
their respective testers in the recurrent selection programs 
in which the populations are involved. Lines derived from 
BS13(82)01 were initially selected on the basis of the yields 
of the 82 lines per se. The lines from these four populations 
were evaluated again for combining ability in 1978 in crosses 
with B73 and Mo17 as part of Iowa State University's inbred 
development program. The four lines from each population used 
in this study were selected on the basis of these performance 
trials. The four selected 82 lines from each population were 
then crossed in a design II mating scheme so that each set of 
four lines was crossed with the other three sets of lines to 
produce 96 single crosses. To produce these crosses, pollina­
tions were made in paired rows and the seed was composited for 
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Table 1. Entries for Experiment 22 
Description No. of entries 
BSlSfSgiCl lines x BSSS(R)C7 lines 16 
BSlSfSgiCl lines x BSCB1(R)C7 lines 16 
BS13(82)01 lines x BS6(RS)C2 lines 16 
BSSS(R)C7 lines x BSCB1(R)C7 lines 16 
BSSS(R)C7 lines x BS6(RS)C2 lines 16 
BSCB1(R)C7 lines x BS6(RS)C2 lines 16 
Diallel among BSSS lines 6 
Diallel among BSlSfSgiCl lines 6 
Population crosses 9 
Populations per se 7 
Check hybrids 8 
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each single cross. These single crosses were used to evaluate 
the relative importance of general and specific combining abil­
ity among selected lines and to evaluate the effectiveness of 
recurrent selection to produce commercially acceptable hybrids. 
Another group of entries in Experiment 22 consisted of a 
four-line diallel among selected lines derived from the origi­
nal BSSS and a four-line diallel among selected lines derived 
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from BSlSfSgjCl. The relative importance of GCA and SCA 
effects was compared between the two diallels to evaluate the 
effect that recurrent selection had on these components. 
Also included in this experiment were the original and 
improved versions of the populations, crosses among the origi­
nal populations and crosses among the improved populations. 
The populations were reproduced by random-mating a minimum of 
100 plants. The population crosses were produced by crossing 
at least 90 plants from each population. This group of mate­
rial was grown to evaluate the changes in performance of the 
random-mated populations and the changes in combining ability 
as expressed in the population crosses. The line x line 
crosses (design II) were compared with the population crosses 
to give further insight on gene action and to evaluate the 
effectiveness of selecting lines with superior combining abil­
ity from heterogeneous populations. 
evaluate the effectiveness of recurrent selection as a method 
to develop parental lines for commercial use. Five of the 
single crosses were chosen based on three years' data of the 
Iowa State Experimental Corn Trials (Russell et al., 1979). 
Three other check hybrids, B37 x B73, B73 x B84, and B73 x 
BSSS(R)C7-360 were included to evaluate the heterosis between 
lines derived from various cycles of selection in BSSS. B37 
was derived from an S^  line selected in the original BSSS, B73 
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was selected from the C5 of half-sib selection in BSSS, B84 
was derived from the initial selection in BS13, and the line 
BSSS(R)C7-360 was selected from the C7 of BSSS(R). 
Experiments 28 and 29 
Experiment 28 consisted of fourteen entries derived from 
BSSS and BSUfSgjCl (Table 2). Four selected lines from BSSS 
with above-average combining ability were crossed in a diallel 
mating scheme. Another group of six entries was derived from 
a diallel among four selected lines from BSlSCSgiCl. The two 
populations per se were also grown in this experiment. Experi­
ment 29 included the original and improved populations, crosses 
among the original populations, and crosses among the improved 
populations (Table 3). 
Field Procedures 
Experiment 22 
Experiment 22 was grown at four locations in 1930 and 
1981 for a total of eight environments. The four locations 
were the Agronomy and Agricultural Engineering Research Center 
near Ames, the Iowa State University research farm near Ankeny, 
the Dick Elijah farm near Clarence, and the Committee for Agri­
cultural Development farm near Martinsburg. The experiment 
was arranged as an 11 x 12 rectangular lattice design with two 
replications in each environment. The plots at all locations 
consisted of two rows, spaced 76.2 cm and 5.5 m long. The ex-
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Table 2. Entries included in Experiment 28 
Entry No. Pedigree 
1 B14A X B37 
2 B14A X B40 
3 B14A X B44 
4 B37 X B40 
5 B37 X B44 
6 B40 X B44 
7 (BS13)-004 X (BS13)-074 
8 (BS13)-004 X (BS13)-103 
9 {BS13)-004 X {BS13)-205 
10 (BS13)-074 X (BS13)-103 
11 {BS13)-074 X (BS13)-205 
12 (BS13)-103 X (BS13)-205 
13 BSSS 
14 BSISCS^ /CI 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
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Entries included in Experiment 29 
Pedigree 
BSSS X BSCBi 
BSSS X BS6 
BSCBI X BS6 
BS13 (82)01 X BSSS(R)C7 
BS13 (82)01 X BS0B1(R)07 
BS13(82)01 X BS6(RS)C2 
BSSS(R)C7 X BSCBI (R) 07 
BSSS(R)07 X BS6(RS)02 
BS0B1(R)07 X BS6(RS)C2 
BSSS 
BSCBI 
BS6 
BS13 (82)01 
BSSS (R) 07 
BSOBl(R)07 
BS6(RS)02 
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periments were machine-planted at the rate of 64 seeds per 
plot and later thinned to the desired density. All environ­
ments except Ames and Ankeny in 1981 were thinned to a plant 
density of 62,192 plants/ha. The Ames and Ankeny locations in 
1981 were thinned to a lower stand density of 55,016 plants/ha 
because of the very low soil moisture reserve and lack of rain­
fall that threatened the crop during the early part of the 
growing season. Recommended agronomic practices, including 
high fertility and weed control, were followed at all loca­
tions to promote high productivity. 
The following traits were measured for Experiment 22: 
1. Grain yield was the total amount of shelled grain harvested 
from the two-row plots by the combine. No gleaning was 
done for dropped ears. Yield was adjusted to 15.5% mois­
ture for all plots and converted from pounds/plot to quin­
tals/hectare by a factor of 5.42. 
2. Moisture percentage was the moisture content of the grain 
at harvest as measured by the moisture meter on the com­
bine . 
3. Stand was the number of plants per plot expressed in 
plants/ha. In 1980, stand was assumed to be the same for 
all plots after thinning. However, in 1981 stands were 
variable so plant counts were taken 4 to 5 weeks after 
thinning. 
4. Root lodging was the percent of plants in the plot that 
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leaned 30® or more from perpendicular. Root lodging was 
taken just before harvest. 
5. Stalk lodging was the percent of plants in the plot that 
had broken below the ear. Stalk lodging was taken just 
before harvest. 
6. Dropped ears was the number of ears that were on the 
ground at harvest and expressed as a percent. 
7. Barren plants was the number of plants in the plot that 
failed to develop a harvestable ear. Barren plant data 
were taken only at Ames in 1980 and 1981, and Clarence 
in 1981. This trait was measured, in these environments 
because they appeared to have a high frequency of barren 
plants and also because I was able to measure the trait 
without additional travel in the fall. Barren plant data 
were obtained in mid-September. 
8. Broken plants was the number of plants in the plot that 
were completely broken off below the ear. This trait was 
measured only at Clarence in 1980 where a severe windstorm 
had broken many plants of some entries just after pollina­
tion. 
Experiments 28 and 29 
Experiments 28 and 29 were grown at the Agronomy and Ag­
ricultural Engineering Research Center near Ames in 1980 and 
1981. Each experiment was a randomized complete block design 
with five replications each year. Three-row plots were used 
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for convenience and to assure there were enough plants to 
permit measurement of all the traits. The rows were spaced 
76.2 cm and were 17 hills long with 25.4 cm between hills. 
Two seeds per hill were hand-planted, and the plots were later 
thinned to one plant per hill for a final density of 51,600 
plants per hectare. The plots were fertilized with an appli­
cation of 168 kg N/ha, 90 kg PgO^ /ha, and 90 kg KgO/ha. Weeds 
were controlled by a combination of preplant herbicide, culti­
vation, and hand weeding. 
The data for Experiments 28 and 29 were obtained by meas­
uring 10 competitive plants per plot. In cases where there 
were fewer than 10, only competitive plants were measured and 
a simple arithmetic correction was used to adjust the data for 
the lower number of plants. Pollen shed and silking dates, 
plant and ear heights, and total above-ground weight were meas­
ured in the center row of the three-row plots. Date of black 
layer was Pleasured on the left rev? and dry-down rate, yield, 
and the ear traits were measured on plants from the right row. 
Grain and ear traits were taken after drying the ears to a 
uniform moisture content. The following traits were measured: 
1. Days to anthesis was the number of days from planting 
until 50% of the plants in the center row were shedding 
pollen. 
2. Days to silk was the number of days from planting until 
50% of the plants in the center row had extruded silks. 
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Pollen-shed-to-silking interval was calculated as the dif­
ference between date of anthesis and silking date. 
Days to black layer was the number of days from planting 
until 50% of the plants in the left row had reached black 
layer. The black layer occurs at the tip of kernels and 
can be observed when the kernels are split with a knife 
longitudinally from the tip. A plant was declared at 
black layer when all five kernels taken from the middle of 
the ear showed the distinctive black region at the tip of 
the kernel. Each plant was marked when it had reached 
black layer. 
Grain-filling duration was the number of days from silking 
to black layer. Grain-filling duration is a measure of 
the total length of time that grain-filling occurred. 
Grain-filling rate \;as the average dry grain accumulation 
per plant per day expressed as gm/plant/day. Grain-fillin 
rate was calculated by dividing average grain weight per 
plant by the grain-filling duration for the plot. 
Grain moisture was the average moisture content of the 
ears on five plants two days after the plot had reached 
black layer. Grain moisture was taken on the ear using a 
modification of Zuber's probe, which had two short probes 
that were inserted between kernels to measure their mois­
ture content (Kang et al., 1978). Readings taken on an 
electronic meter were recorded to the nearest one-half 
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percent. 
8. Plant height was the distance from the ground to the node 
of the flag leaf at the base of the tassel and recorded 
to the nearest centimeter. 
9. Ear height %as the distance from the ground to the node 
bearing the primary ear and recorded to the nearest cen­
timeter . 
10. Stay green was a visual rating of each plot taken Septem­
ber 30, 1981. At this time there was a good range in 
health of the plots from green to dead. The plots were 
rated on a 1 to 9 scale, with 1 indicating that the plot 
was completely green, 5 meaning that 50% of the leaf 
tissue was dead, and 9 indicating that all the leaf tis­
sue was dead. 
11. Plant weight was the average weight of the total above-
ground material including ears of five plants harvested 
from the center row. This trait was taken in mid-Sep­
tember both years, after a portion of the plots had 
reached black layer, but before many leaves were lost. 
For each plot five plants were cut off at the base of 
the stalk and shredded with a mechanical chopper. The 
chopped plants from each plot were bagged and dried for 
one week at 150^  F. This dried material was then weighed 
and divided by five to give the weight/plant. 
12. Ear length was the average ear length per plant. Total 
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ear length was measured to the nearest 0.5 cm for all 
harvested ears and then divided by the number of plants 
harvested to give ear length per plant; thus, second ears 
and barren plants were considered for ear length. 
13. Kernel row number was the average number of kernel rows 
per ear. Barren plants and second ears were not included 
for measuring kernel row number. 
14. Ear diameter was the average diameter of all primary ears 
harvested computed to the nearest 0.1 cm. 
15. Kernel depth was the average kernel depth per primary ear 
harvested and calculated as half the difference between 
ear diameter and cob diameter. 
16. Ears per plant was calculated as the average number of 
harvested ears per plant including second ears and barren 
plants. 
17. 3co-kernel weight was the weight measured to the nearest 
0.1 g of a machine-counted, 300-kernel sample. 
18. Grain yield was the weight of the total shelled grain 
from the plot. The weight/plant was converted to q/ha 
by multiplying the value/plant by 0.5167. 
19. Shelling percentage was calculated by dividing the shelled 
grain weight per plot by the total ear weight per plot. 
20. Harvest index was calculated by dividing average dry 
grain weight per plant by the plant weight and expressed 
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to the nearest 0.1%. 
21. Dry down rate was the average rate of moisture loss from 
the ear over a two-week period following black layer. 
Moisture content on the ear was measured using the mois­
ture meter described previously. Moisture measurements 
were taken at black layer and then at seven-day intervals 
for two weeks. Five plants per plot were measured, and 
the same five ears were measured each date. This trait 
was expressed as an average percent moisture loss per 
Experiment 22 had an 11 x 12 rectangular lattice design 
day 
Statistical Procedures 
for which the linear model at one location is as follows; 
where 
y. . = the observed value for the ijm^  plot. 
i^ 
y = the experimental mean, 
= the effect of the i^  ^replication, i = 1,2, 
(b/r)^ j = effect of the j incomplete block within the 
the i replication, j = 1,...,12, 
c_ = effect of the m^  cultivar, m = 1, 
m 
/ • • • / 
f • • • / 132, 
e. . = the intra-block error associated with the ijm 
observation. 
th 
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From this model the analysis of variance can be computed 
(Table 5). Cultivars were considered fixed effects. Adjusted 
cultivar means were obtained by methods given in Cochran and 
Cox (1957). To test the effects of cultivars the effective 
mean square was used when the mean square for the randomized 
block was greater than the effective error; otherwise, the 
randomized block mean square was used. 
Data for Experiment 22 were combined over the four loca­
tions and two years. The linear model for the combined analy­
sis of variance in Table 6 is as follows: 
ïijkm = ; + li + Yj + (r/lyliik + (ly'ij + 
+ (cl)im 4. (cy).^  + (oly). + Hjkm 
where: 
i^jkm ~ observed value for the ijkm^  ^plot. 
Yj = effect of the j 
y = observed mean over all reps, locations, and 
years, 
Ij^  = effect of the i^  ^location, i = 1,...,4, 
„ _ u. t^h z _ 1 year, j = 1,2, 
/ • • • / 
(r/ly)ijj^  effect of the k^  ^replication within the i^  ^
location and year, k = 1,2, 
interaction effects between the i^ " location 
and the year, 
c = effect of the m^  ^cultivar, m = 1 
m r • • • / 
132 
(cl), interaction effects between the i . th location 
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Table 5. The components of the analysis of variance for 
Experiment 22 at one environment 
Source df MS E(MS) 
Replications ^ (r-1) 
Cultivars^  (k^ +k-1) 3^ 
Blocks rk 
Error 
RCBD (r-1) (k^ +k-1) a^ 
Effective (r-1) (k^ -l)-k b^ 
Total rk^ +k-1 
r^ = number of replications. 
= number of plots per incomplete block. 
th , . . 
ana m cuicivar. 
. th ( c y ) =  i n t e r a c t i o n  e f f e c t s  b e t w e e n  t h e  j  y e a r  a n d  
m^  ^cultivar, 
(cly)^ j^  = interaction effects among the i^  ^location, 
year, and m^  ^cultivar, and 
Eijkm = the pooled experimental error. 
The combined analysis of variance was computed using entry 
means adjusted for block effects in each environment. The 
pooled experimental error was calculated by adding the sums-
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of-squares for the effective error term for each environment 
and dividing by the degrees of freedom associated with the ef­
fective error term. Because the degrees of freedom for each 
trait and for each environment were not necessarily the same, 
the degrees of freedom associated with the pooled error dif­
fers for each trait. Error terms were found to be heterogen­
eous among environments; therefore, tests of significance may 
not be at the probability level shown, e.g. 0.05 or 0.01. 
However, the source of variation attributed to cultivars is 
the component of most interest and this source is tested with 
interaction mean squares. Therefore, heterogeneity of experi­
mental errors does not have a large effect on the tests of 
significance (Cochran and Cox, 1957). 
Direct F-tests were used to test for significant mean 
squares for all sources except cultivars. An approximate F-
test, developed by Satterthwaite (1946), was used for this 
type of relationship, which is calculated as follows: 
M4 + Mj - «2 
The use of the F'-test requires the construction of the appro­
priate degrees of freedom that are needed for use in the tables 
of F. Satterthwaite (1946) developed the following formula to 
obtain the approximate degrees of freedom: 
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_ '"4 + «3 - «2>^  
1 2 5 2 (M.r (M_r 
+ —^ 4— + 
^^ «2 
where f£ estimates the degrees of freedom for the denominator. 
The L.S.D. to detect significant differences among entry 
means was obtained in the following manner (Steel eind Torrie, 
1960): 
I h  
,.S.D. = t[^ ]' 
.where: 
t = the tabled value for a two-tailed test at the 0.05 
level of significance and the degrees of freedom 
2 associated with s , 
2 s = the pooled genotype x environment mean square 
calculated from the combined analysis of variance 
as follows: 
2^ _ SSgL •*" SSgy + SSgLY 
GXE dfg^  + + ^ E^LY 
n = the nuiriar of observations for each mean being 
compared. 
Entries 1 to 96 of Experiment 22 consisted of single 
crosses in a design II mating scheme among selected S2 lines 
from four synthetics. Data for the eight environments were 
combined without partitioning locations and years because I was 
interested in the magnitude of the genotype x environment in­
teraction in general rather than the specific interactions of 
G X Y, G X L, and G x L x Y. The linear model for the combined 
Table 6. Analysis of variance: for Experiment 22 combined over locations and years 
Source df MS E{MS) 
Years (Y) 
Locations (L) 
Y X L 
Replications/y x L 
Cultivars 
C X L 
C X Y 
C X L X Y 
Pooled error 
Total 
y-1 
Z - 1  
(y-1)(&-1) 
(r-l)y& 
c-1 
(c-l)(&-1) 
(c-1)(y-1) 
(c-1) (&-1) (y-1) 
(r-1) (c -D&y* 
rcly-1 
"4 c^ +r*CLY+ry°CL 
"2 
M, 
D^egrees of freedom for pooled error will vary among traits because effective 
error df were pooled over all environments. 
Table 7. Analysis of variance for the DII portion of Experiment 22 combined over 
environments 
Source df MS E(MS) 
Environments (E) e-1 
Replications/E (r-1)e 
Single crosses n—1 
Lines (M) m-l 7^ o^ +rfo^ g+rfexZ 
Lines (F) f-1 
"6 o^ +rmOpg+rmeKp 
M X F (m-l) (f-1) 
Env. X lines (M) (e-1)(m-l) 4^ a^ +rfa^  
Env. X lines (F) (e-1) (f-1) 
Env. X M X F (e-1)(m-l)(f-1) 2^ O^+RO^FE 
Pooled error __ a 
. "l 
a2 
P^ooled error degrees of freedom will vary among traits because effective 
error df were pooled over all environments. 
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design II analysis as described by Cornstock and Robinson (1948) 
is as follows : 
ïijkl = ; + + Ej + + (r/e)ki + 
+  i m e )  +  ( m f e )  
where : 
y^ j^  ^= the individual observation on the ijkl^  plot, 
y = the mean of the design II single crosses over 
all environments, 
m^  = effect of the i^  ^male, i = 1,...,4, 
fj = effect of the jfemale, j = 1,...,4, i ^  j, 
e^  = effect of the 1^  ^environment, 1 = 1,...,8, 
(r/e), - = effect of the k^  ^replication within the 1^  
environment, 
(mf)^ j = interaction of the i^  ^male with the female, 
(me) (fe)j^ , (mfe)^ j^  are the previously defined 
effects' interactions with environments, and 
= the pooled experimental error. 
The basic portion of the combined analysis of variance 
for single crosses derived in a design II mating scheme is 
shown in Table 7. The remaining portion of the einalysis is a 
repetition of this with the only difference being the source 
of lines for each set of 16 crosses. The "males" and "females" 
sources of variation do not refer to the pollen or seed par­
ents, but indicate instead that these lines come from different 
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sources. In a random model, the variances due to males and 
2 2 females, and o_, respectively, are independent estimates of 
2 general combining ability variance, 0^ ^^ . However, I have a 
fixed model; therefore, these variances apply only to the lines 
used in this study. Similarly, the males x females component 
is an estimate of the specific combining ability of the crosses 
within each set of line crosses. The components for the ge­
netic effects can be calculated by the following formula: 
M • 
M- - M, M- - M, 
a. . = -J. ± d, , = — (ge)j rm (se)^ j r 
= "i 
Experiment 28 was conducted for two years at Ames as a 
randomized complete block design for which the linear model is 
Yijk = v + Yi + + 0% + (cy)+ £..^  
where: 
y^ j^  = the observed value for the ijk^  ^plot, 
y = the experimental mean over both years, 
y^  = effect of the i^  year, i = 1,2, 
(r/y).. = effect of the replication within the i^  ^
 ^ year, j = 1,—,5, 
Cj^  = effect of the k^  ^cultivar, k = 1,...,14, 
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= experimental error associated with the ijk^  
plot. 
The analysis of variance for this linear model appears 
in Table 8. The orthogonal comparisons desired for this Ex­
periment are presented in this table. The "BSSS crosses" and 
"BSlSfSgjCl crosses" sources of variation were the two diallels 
among the selected lines within each of these populations. 
These two diallels were also grown as part of Experiment 22 in 
eight environments. To compute the desired genetic informa­
tion from a diallel mating design grown in more than one en­
vironment as a randomized complete block, the linear model is 
as follows (Matzinger et al., 1959): 
ïijkn = w + 9i + + (r/e)%a 
+ (ge)ik + (geljk + 
where: 
i^jkJl ~ ijkJl^  observation, 
y = the mean of the diallel set, 
g^  = the average effect of the i^  ^parent on its 
crosses, i = 1,...,4, 
g. = the average effect of the parent on its 
 ^ crosses, j = 1,...,4, i ^  j, 
s. . = the deviation of the ij^  cross from the ex-
 ^ pected performance based on the parents' aver­
age effect, 
e, = effect of the 2^  ^environment, i = 1,...,8 for 
Experiment 22, and £ = 1,2 for Experiment 28, 
(r/e), 5 = effect of the k^  ^replication within the 2^  
environment, k = 1,2 for Experiment 22, and 
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Table 8. Combined analysis of variance for Experiment 28 
Source df MS E(MS) 
Years (Y) 1 
Replications/Y 8 
Cultivars 13 «13 EZ+ro^ Y+ryK: 
BSSS crosses 5 «12 a^ +ro^ Y+ryKl 
BSlSfSgiCl crosses 5 «11 cj2+rc!|j+ryK| 
BSSS vs. BS13 crosses 1 S
 
H
 
O
 
Populations 1 «9 
2 2 2 
a^ +ra;^ +ryK; 
Crosses vs. populations 1 «8 
Cultivars x Y 13 «7 
BSSS crosses x Y 5 «6' a2+ro|Y 
BS13 crosses x Y 5 «5 
(BSSS vs. BS13) X Y 1 «4 
Populations x Y 1 «3 
(C vs. Pop.) X Y 1 «2 
Error 104 MN <,2 
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k = If...,5 for Experiment 28, 
(ge)i^ , (ge)^ j^ , and (se)^ ^^  are the previously defined 
effects' interactions with environments, and 
i^jkJl ~ random error associated with the ijki.^  ^plot. 
Variation among the crosses was subdivided into GCA and 
SCA sources of variation (Table 9). The analysis was done 
according to Griffing's Model I, Method 4 that applies to a 
fixed set of genotypes in which only the crosses were grown. 
Environments were considered random effects for both experi­
ments. Direct F-tests were performed to test the null hypothe­
sis for absence of variation caused by the different sources. 
Because the lines are a fixed set, only the variation 
attributed to GCA and SCA can be computed in contrast to Grif­
fing's (1956) model II in which variance components can be 
calculated. The relative effects of GCA and SCA were computed 
by the following formulas: 
... . M_ — M_ 
variance aue ro _ __6 j 
GCA of the lines. n-2 
EZT 
M - M Variance due to _ 5  ^
SCA between lines. _ 2r 
® n(n-3) 
GCA X Envir. effects = ^ 3 1^ 
r 
SCA X Envir. effects = ^ 2 1^ 
r 
In addition to this information, the GCA and SCA effects of 
the lines involved were also estimated (Griffing, 1956). 
I 
Table 9. Analysis of variance and expected mean squares for a diallel analysis 
conducted at more than one environment 
Source df MS E (MS) 
Environments (E) e-1 
Replications/E e(r-l) 
Crosses [n(n-1)/2]^ -l M^  
GCA n-1 Mg a^ +rOgg+er Eg? 
SCA n(n-3)/2 M^  . 
Crosses x E (e-1) {[n (n-1)/2 ]-l} M^  o^ +rOg^  •C' 
GCA X E (e-1)(n-1) M^  a^ +ro^  ^
SCA X E (e-1)Cn(n-3)/2] M^  o^ +rOgg 
h 2 Pooled error M, a 
= the number of lines involved in the diallel. 
D^egrees of freedom for pooled error = 104 for Exp. 28 and varies with each 
trait for Exp. 22. 
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= [L/N(N-2)](NXI -2X..) 
s.. = X.. - [l/(n-2)]{X. +X..) + {2/[2/(n-l)(n-2)]}X.. ij ij i« J 
The standard errors of the GCA and SCA effects are: 
SE(g^ ) = SE(s^ j) 
. 2 ,  I7Z2 
;. . 
rly  ^ V rly 
where: 
2 a = the pooled error mean square, 
= (n-l)/[n(n-2)], and 
= (n-3)/(n-l). 
The original and improved populations, crosses among the 
original populations, and crosses among the improved popula­
tions were grown as part of Experiment 22 and also as Experi­
ment 29 to obtain more extensive data. The linear model for 
these cultivars grown in more than one environment is as 
follows; 
ïijk = V + e. T (r/e) . . + + (ce) 
where : 
= the individual observation on the ijk^  ^plot, 
y = the mean of these cultivars, 
e^  = effect of the i^  ^environment, i = 1,...,8 for 
~ Experiment 22 and i = 1,2 for Experiment 29, 
(r/e).. = effect of the replication within the i^  ^
environment, j =1,2 for Experiment 22 and 
j = 1,...,5 for Experiment 29, 
( c e ) =  i n t e r a c t i o n  e f f e c t  b e t w e e n  t h e  i ^ ^  e n v i r o n m e n t  IK . , 
and the k cultivar, and 
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= the experimental error. 
The analysis of variance and expected mean squares appear 
in Table 10. Genotypes were considered fixed and environments 
random. Direct F-tests were performed to test the null hy­
pothesis for absence of variation caused by the different 
sources. For Experiment 22r the experimental pooled error was 
used to test the interactions' sources of variation. To com­
pare means of different genotypes, the L.S.D. was computed by 
the following formula: 
To determine the relationship between yield and the other 
traits measured in Experiment 29, phenotypic and genotypic cor­
relation coefficients were calculated. The following formulae 
from Falconer (1960) were used: 
r 
where : 
r , = phenotypic correlation between traits X and Y, 
- X-Y 
GOV . = phenotypic covariance for traits X and Y 
P^ X-Y 
^"2 a , = phenotypic variance for trait X, and 
P X 
2^ a . = phenotypic variance for trait Y. 
52 
A ^  0  ^  
where: 
r = genotypic correlation between traits X and Y ,  
X^-Y 
GOV = genotypic covariance between traits X and Y, 
X^'Y 
2^ 
a = genotypic variance for trait X, and 
X^ 
a = genotypic variance for trait Y. 
Y^ 
Table 10. Analysis of variance for the populations and 
population crosses combined over environments 
Source 
Environments (E) 
Replications/E 
Genotypes 
Populations (P) 
Original populations (OP) 
Improved populations (IP) 
Original vs. improved (I vs. P) 
Crosses (C) 
Original population crosses (OPC) 
Improved population crosses (IPC) 
Original vs. imp. crosses (0 vs. IC) 
Populations vs. crosses (P vs. C) 
Genotypes x E 
P X E 
OP X E 
IP X E 
I vs. P X E 
C X E 
OPC X E 
IPC X E 
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df MS E(MS) 
e-1 
(r-l)e 
g-1 M21 
P-1 2^0 
a-1 a^ +raJg+reK^  
b-1 M^ 3 o^ +ra^ +^reK^  
1 1^7 o +rOQ^ E+reKQ^  
c-1 Mi6 a^ +ra^ jj+reK^  
d-1 M^ 5 a^ +ra^ +^reK^  
t-l a^ +raJg+reK^  
1 M^ 3 a^ +ra^ g^+reK^  ^
1 1^2 c^ +rOOgE+reKQ] 
(g-1) (e-1) M,^  a^ +rOçp 
(p-1) (e-1) M^ q a^ +rOpg 
(a-1) (e-1) Mg a^ +ra^  
(b-1)(e-1) Mg o^ +rogg 
e-1 c^ +ra2^ 2 
(c-1) (e-1) Mg a^ +ra^ g 
(d-1)(e-1) M5 o2+ro2g 
(t-l) (e-1) M4 o^ +ro^ g 
Table 10. (continued) 
Source 
0 vs. IC X E 
P vs. C X E 
Pooled error 
55b 
df MS E(MS) 
e-l G^ +rOQ^ E 
e-1 
(r-1) (g-l)e 
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PART I. AGRONOMIC EVALUATION OF FOUR 
MAIZE SYNTHETICS AND THEIR CROSSES 
AFTER RECURRENT SELECTION FOR YIELD 
57 
INTRODUCTION 
Methods of population improvement can be divided into two 
categories: intrapopulation improvement and interpopulation 
improvement. Intrapopulation improvement methods were devel­
oped to improve the performance of the population per se. The 
improved population can then be a source of inbred lines with 
good combining ability. The objective of interpopulation im­
provement methods is to iitprove the cross between the two pop­
ulations involved in the selection program. Because popula­
tion A is used as the tester for population B and population 
B is used as the tester for population A in reciprocal recur­
rent selection, this method takes advantage of all types of 
gene action. Therefore, the relative success of these recur­
rent selection methods is determined by the type of gene ac­
tion present in maize. 
The population.- 'Iowa Stiff Stalk Synthetic' (BSSS) is a 
population that has been involved in both intrapopulation and 
interpopulation improvement for several cycles of selection. 
Half-sib selection in BSSS(HT) using the double cross, iowa 13, 
as the tester began in 1939 and was conducted for seven cycles. 
In 1972, selection was changed to S^  progeny evaluation. BSSS 
is also involved in a reciprocal recurrent selection program 
with "Iowa Corn Borer Synthetic No. 1' [BSCBl(R)]. 
Eberhart et al. (1973) reported that BSSS(R) and BSCBl(R) 
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per se had not inç>roved for grain yield; however, the C5 x C5 
cross was significantly greater than the CO x CO cross. Half-
sib selection in BSSS(HT) was effective for improving the ran­
dom-mated population and its crossed performance with 
BSCB1(R)C5. Other studies have also found that reciprocal 
recurrent selection is an effective method for improving the 
cross between two populations; however, improvement of the 
populations per se has usually been small (Moll and Stuber, 
1971; Darrah et al., 1978; and Martin and Hallauer, 1980). 
Cress (1967) suggested that more genetic gain would be 
realized by combining the two populations involved in recip­
rocal recurrent selection into one population and selecting 
within this broad-base population. Consequently, the popula­
tion BS6 was developed by random-mating the cross between 
BSSS(R)C5 and BSCB1(R)C5. Selection was conducted in this 
population using BSSS(R)Cn and BSCBl(R)Cn to separate two ver­
sions of BSD. Evaluation of the performance of BS6 crossed 
with BSSS(R)Cn and BSCBl(R)Cn would give some indication on 
the type of gene action in these populations. 
The objectives of this section were to evaluate progress 
in the populations and population crosses of the four im­
proved populations, BSSS(R)C7, BSCB1(R)C7, BS13(S2)C1, and 
BS6(RS)C2, and to examine the changes in traits associated 
with yield. 
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MATERIALS AND METHODS 
This part involved an evaluation of the original popula­
tions of BSSS, BSCBl, and BS6 cind their improved versions, 
BSSS(R)C7, BSlSfSgjCl, BSCB1(R)C7, and BS6(RS)C2. Also in­
cluded were crosses among the original populations and crosses 
among the improved populations. These cultivars were grown as 
part of Experiment 22 for evaluation at several environments 
and as Experiment 29 for more extensive evaluation of morpho­
logical and physiological traits. Experiment 22 was grown at 
four locations in 1980 and 1981. The experimental design was 
an 11 x 12 rectangular lattice with two replications within 
each environment. Two-row plots with a row spacing of 76.2 
cm and a length of 5.5 m were used. Plots were thinned to a 
plant density of 62,192 plants/ha at six environments and to 
55,016 plants/ha at the other two environments. All plots 
were machine-harvested with no gleaning for dropped ears. 
Harvested grain weight and moisture were measured on the com­
bine, then plot yield was converted to q/ha at 15.5% moisture 
for all plots. Data for root and stalk lodging and dropped 
ears were collected prior to harvest. Barren plant data were 
taken in only three environments. 
Experiment 29 was grown at Ames in 1980 and 1981. A ran­
domized couplete block design with five replications each year 
was used. Plots consisted of three rows spaced 76.2 cm and 17 
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hills long with 25.4 cm between hills. Plots were thinned to 
a density of 51,600 plants/ha. Data were obtained by measur­
ing 10 competitive plants per plot. The traits measured are 
shown in Table 4. Grain and ear traits were taken after dry­
ing the ears to a uniform moisture content. 
Details of the statistical analyses were described in 
the first Materials and Methods section. 
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RESULTS 
The analyses of variance for Experiments 22 and 29 show 
highly significant (p<0.01) differences among the cultivars 
for most traits (Tables 11 and 12). The orthogonal compari­
sons of the original versus the improved populations (CO vs. 
Cn) and CO x CO versus the Cn x Cn population crosses are the 
sources of variation that are of most interest. These com­
parisons indicate if there have been significant changes in 
the populations and population crosses after several cycles of 
recurrent selection. The comparisons were computed using the 
average values for each group of populations and population 
crosses; therefore, individual populations or population 
crosses may have changed significantly although the comparisons 
in the analyses of variance did not show a significant differ­
ence between the CO and Cn populations or population crosses. 
The CO vs. Cn comparison was significant only for grain 
yield and barren plants in Experiment 22 and pollen-to-silk 
interval, and plant and ear height in Experiment 29 (Tables 11 
and 12). The data from Experiment 22 showed that reciprocal 
recurrent selection in BSSS(R) and the combination of half-sib 
selection and proaenv selection in BS13 had improved the 
yield of BSSS 14.0 and 14.7 q/ha for each population, respec­
tively (Table 13). Significant yield increases of 10.6 and 
16.0 q/ha were also observed in Experiment 29 for BSSS(R)C7 
and BSlSfSgiCl, respectively (Table 14). In contrast, both 
Table 11. Combined analyses of variance for the populations 
cind population crosses grown in Experiment 22 
Grain 
Source df yield 
Environments (E) 7 1,491.29 
Cultivars 15 2,838.93** 
Populations 6 1,649.03** 
CO populations 2 791.84** 
Cn populations 3 2,579.15** 
CO vs. Cn 1 573.05** 
Population crosses 8 2,219.06** 
CO X CO crosses 2 36.56 
Cn X Cn crosses 5 864.83** 
CO vs. Cn crosses 1 13,355.23** 
Populations vs. crosses 1 14,937.23** 
Cultivars x E 105 85.89 
Populations x E 42 76.43 
CO X E 14 72.34 
Cn X E 21 67.54 
(CO vs. Cn) X E 7 111.28 
Pop. crosses x E 56 89.32 
(CO X CO) X E 14 83.74 
(Cn X Cn) X E 35 106.09 
(CO vs. Cn crosses) x E 7 16.23 
M^ean squares multiplied by 10^  
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Grain 
moisture 
Mean squar e s 
Lodging Dropped^  Barren 
root stalk ears plants 
747.14 7,164.97 102.56 
84.70* 421.15** 23.26 48.64** 
111.85 595.54** 15.92 61.98** 
107.49 198.12 8.66 10.84 
137.82 962.97** 24.45* " 46.15 
42.64 288.05 1.86 233.43** 
62.87 2,687.69** 28.29 30.62** 
2.26 420.54** 32.81 8.72 
90.27* 108.03 19.54* 11.24* 
47.05 1,306.46** 63.00 171.26 
96.48 56.32 27.04 91.03 
46.82 65.52** 16.40** 11.10** 
68.70** 94.60** 12.88** 15.31** 
64.92 107.81** 17.95** 3.56 
79.24** 74.65** 9.72 21.99** 
44.63 128.04** 12.17 18.81** 
34.05 47.86 18.77** 7.63** 
24.30 31.39 41.29** 1.06 
36.84 55.54* 8.78 4.11 
39.59 42.39 21.83** 38.37** 
393.28 
24.52** 
46.44** 
40.22** 
52.51** 
0 . 2 2  
11.17** 
2 . 8 6  
10.74** 
29.90** 
4.81 
2.92** 
3.87** 
4.14** 
3.65 
3.99* 
2.35 
2.51 
2.20 
2.72 
Table 11. (continued) 
Grain 
Source df yield 
Pops. vs. crosses x E 7 115.22 
Pooled error —^  97.47 
(938) 
E^ffective error degrees of freedom varies with each trait 
and is given in parentheses below mean square. 
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Mean squares 
Grain Lodging Dropped^  Barren 
moisture root stalk ears plants 
1.77 
1.91 
(938) 
17.65 
40.01 
(872) 
32.34 
35.99 
(960) 
8 . 2 2 *  
7.04 
(982) 
26.36** 
4.91 
(524) 
Table 12. Combined analyses of variance for populations and population crosses 
grown at Ames 1980 and 1981 as Experiment 29 
' Mean squares 
Grain Kernel Ears/plant^  
Source df yield weight 
Years (Y) 1 303.67 1,020.61** 100.00* 
Replications/Y 8 254.84 28.17 12.63 
Cultivars 15 1,455.52** 351.09** 17.18 
Populations 6 416.42** 251.28 21.48 
CO populations 2 705.00** 118.06 25.35* 
Cn populations 3 356.79* 423.16** 22.00 
CO vs. Cn 1 18.17 2.06 12.20 
Population crosses 8 1,051.74** 261.41** 15.12* 
CO X CO crosses 2 239.60 170.76* 16.34 
Cn X Cn crosses 5 431.48** 92.78 8.57 
CO vs. Cn crosses 1 5,777.27** 1,285.87** 46.72** 
Populations vs. crosses 1 10,920.42** 1,667.41** 6.67 
Cultivars x Y 15 179.86 55.91 12.13* 
Populations x Y 6 
CO pop;;. X Y 2 
Cn pop;;. x Y 3 
(CO vs. Cn) X Y 1 
Pop. cros;;es x Y 8 
(CO X CO) x Y 2 
CCn X Cn) X Y 5 
(CO vs. Cn crosses) x Y 1 
(Pops. vs„ crosses) x Y 1 
Pooled error 120 
M^ean squares multiplied by 10^ . 
*'**Signil:icant at the .Oîi and .01 levels. 
201.48 115.36* 18.15* 
247.00 227.11** 9.35 
177.14 74.77 19.33* 
183.43 13.36 32.20* 
186.04 12.30 7.03 
356.92* 0. 41 0.34 
154.49 19.49 8. 75 
2.05 0.12 6.72 
0.75 48.07 22.90 
110.54 42.98 6.49 
respectively. 
Table 12. (continued) 
Mean squares 
Grain-filling Grain-filling Shelling Harvest^  
Source duration rate percentage index 
Years (Y) 624.10** 24.52 10.51** 0.90 
Replications/Y - 46.71 40.55 1.15 9.26 
Cultivars 142.53** 69.50** 16.04** 5.15 
Populations 119.45** 26.90* 19.99** 7.33 
CO populations 128.10** 35.14 23.17** 10.90 
Cn populations 149.37** 6.98 24.02** 4.41 
CO vs. Cn 12.39 7.02 1.51 0.10 
Population crosses 111.38** 55.64** 7.85** 1.25 
CO X CO crosses 18.64 35.82 1.47 0.56 
Cn X Cn crosses 67.39** 46.50** 10.70** 0.53 
CO vs. Cn crosses 516.81** 140.97** 6.35 6.23 
Populations vs. crosses 530.29** 499.14** 57.91** 23.36* 
Cultivars x Y 11.70 15.93 1.25 3.54 
Populations? x Y 
CO pops. X Y 
Cn pops» X Y 
(CO vs. Cn) X Y 
Pop. crosses x Y 
(CO X CO) X Y 
(Cn X Cn) X Y 
(CO vs. Cn crosses) x Y 
(Pops. vs. crosses) x Y 
Pooled error 
8.16 22.13 1.57 5.47 
11.10 26.42 2.16 8.01 
8.87 20.99 1.68 2.31 
0.17 16.98 0.05 9.87 
12.91 12.70 0.96 1.52 
25.44 33.05 2.46 1.50 
8.62 7.05 0.55 1.75 
9.34 0.30 0.00 0.40 
23.24 4.57 1.77 8.12 
16. 41 11.64 2.49 5.37 
b 2 Mean squares multiplied by 10 . 
Table 12. (continued) 
Mean squares 
Source 
Days to 
anthesis 
Days to 
silk 
Pollen-silk 
interval 
Kernel 
row no. 
Years (Y) 3,509.26** 3,088.81** 13.23 26.00** 
Replications/Y 4.93 7.62 3.46 0.41 
Cultivars 32.67** 34.20** 7.17** 5.28 
Populations 55.83** 49.56** 9.34** 6.09 
CO populations 26.54** 63.10** 8.64* 5.90** 
Cn populations 93.76** 53.40** 7.29* 8.08** 
CO vs. Cn 0.63 10.97 16.86** 0.53 
Population crosses 12.05** 11.81** 5.05* 3.71** 
CO X CO crosses 14.24 21.74** 6.70* 0.48 
Cn X Cn crosses 10.80** 9.92* 0.93 3.47** 
CO X Cn crosses 13.89* 1.42 24.20** 11.35 
Populations vs. crosses 58.67** 121.13** 11.20* 13.02** 
Cultivars x Y 3.57 2.74 1.17 2.39** 
Populations x Y 3.05 2.74 1.17 2.39 
CO pops. X Y 0.00 0.44 0.44 1.62 
Cn pops. X Y 5.49 3.27 1.09 2.64 
(CO vs. Cn) X Y 1.81 3.22 0.20 6.75* 
Pop. crosses x Y 4.10 3.40 1.13 1.94 
(CO X CO) X Y 7.44* 6.54 0.04 2.07 
(Cn X Cn) X Y 1.80 2.60 1.04 2.07 
(CO vs. Cn crosses) x Y 8.89 1.09 3.76 5.13* 
(Pops. vs. crosses) x Y 5.20 0.05 4.21 2.38 
Pooled error 2.34 3.12 1.95 0.96 
Table 12. (continued) 
Mean squares 
Ear Ear Kernel^  Ear 
Source length diameter depth moisture 
Years (Y) 81 .08* 33 .31** 37 .21 0 .08 
Replications/Y 7 .90 1 .12 70 .88 32 .28 
Cultivars 21 .75** 25 .50** 23 .21 35 .12 
Populations 22 .83** 14, .92** 10, .56 33, .39 
CO populations 58, .47** 8, .50 3, .72 29, .94 
Cn populations 5. 21 23, .03** 18, .64 46. 40 
CO vs. Cn 4. 13 0. 34 0. 00 1. ,43 
Population crosses 18. ,35* 17. ,00** 34. 18 40. ,69 
CO X CO crosses 16. 68** 9. 64* 42. ,05 58. 08 
Cn X Cn crosses 13. 35** 2. 19 18. 17 30. 15 
CO X Cn crosses 46. 72** 105. 80** 98. 50 58. 60 
Populations vs. crosses 42. 81** 159. 80** 11. 40 1. 05 
Cultivars x Y 3. 89 3. 81 28. 10 24. 66 
Populations x Y 3.37 5.19 4.62 32.00 
CO pops. X Y 1.02 11.50* 8.25 15.85 
Cn pops. X Y 3.03 2.49 3.41 30.60 
( C O  vs. Cn) X Y 9.11* 0.63 1.00 68.46 
Pop. crosses x Y 4.61* 2.60 34.99 21.98 
(CO X CO) X Y 4.90 6.64 50.25 15.13 
(Cn X Cn) X Y 4.86 1.35 24.58 21.11 
(CO vs. Cn crosses) x Y 2.76 0.80 56.53 40.04 
(Pops. vs. crosses) x Y 1.20 5.02 113.90* 2.12 
Pooled error 2.23 3.04 26.80 23.23 
Table 12. (continued) 
Source 
Years (Y) 
Replications/Y 
Cultivars 
Populations 
CO populations 
Cn populations 
CO vs. Cn populations 
Population crosses 
CO X CO crosses 
Cn X Cn crosses 
CO vs. Cn crosses 
Populations vs. crosses 
Cultivars x Y 
Mean squares 
Dry-down Plant° Ear^  Stay^  
rate height height green 
1,036.32** 
2.34 248.60 47.87 7.24 
5.25 354.54** 319.24** 15.04** 
7.74 445.54** 473.41** 13.39** 
0.69 473.05** 131.42* 0.27 
14.99 193.46** 88.24* 26.40** 
0.88 1, 146.75** 712.92** 0.61 
4.06 136.72 134.72** 10.97** 
0.09 7.34 140.24* 3.47 
4.81 215.62** 117.81** 2.30 
6.57 0.44 208.24** 69.34** 
1.56 1, 551.11** 870.42** 57.43** 
5.48 
Populations x Y 
CO X Y 
Cn X Y 
(CO vs. Cn) X Y 
Pop. crosses x Y 
(CO x CO) x Y 
(Cn X Cn) X Y 
(CO vs. Cn crosses) x Y 
(Pops. vs. crosses) x Y 
Pooled error 
7.16 
0.26 
14.08 
0.21 
4.86 
0. 38 
6.52 
5.48 
1.3C 
6.10 35.33 
(60) 
2 8 . 6 2  
( 6 0 )  
1.12 
(60) 
T^hese traits measured only in 1981, so error df appear in parentheses below 
error mean squares. 
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Table 13. Means of the original and improved random-mated 
populations (Experiment 22) 
Grain Grain Lodging Dropped Barren 
Pedigree 
yield 
q/ha 
moisture root stalk 
ij-
ears plants 
Original 
BSSS 50.3 23.1 5.4 14.1 0.7 5.00 
BSCBl 63.7 20.3 2.1 20.3 1.0 2.67 
BS6 60.9 19.3 7.2 20.2 0.5 2.67 
Improved 
BSSS(R)C7 64.3 22.7 3.3 7.7 0.7 7.33 
BS13 (82)01 65.0 22.0 9.8 16.0 1.1 4.67 
BSCBl(R)C7 41.0 19.9 4.3 10.8 0.1 10.33 
BS6(RS)C2 44.7 18.8 7.2 25.4 0.6 10.50 
L.S.D. 
(.05) 9.4 1.2 6.7 8.3 0.7 3.78 
Table 14. Means of the populations per se combined over 
years (Experiment 29) 
Pedigree 
Grain Kernel 
yield weight 
q/ha g/300 kernels 
Ears/plant 
Grain-
duration 
days 
Original 
BSSS 
BSCBl 
BS6 
70.5 
86.3 
83.3 
8 0 . 2  
8 6 . 8  
81.8 
1.0 
1.1 
1.0 
60.7 
63.3 
61.6 
Improved 
BSSS(R)C7 81.1 
BS13 (82)01 86.5 
BSCBl (R)C7 73.6 
BS6(RS)C2 74.8 
L.S.D. (0.05) 9.3 
8 2 . 0  
92.4 
81.7 
77.0 
5.8 
1.0 
1.1 
1.0 
1.0 
0.03 
6 8 . 0  
66.7 
60.3 
61.2 
3.6 
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filling Shelling Harvest Days to Pollen-silk 
rate percentage index anthesis silk interval 
g/day % days 
2.25 81.8 
2.49 84.6 
2 . 6 2  8 2 . 2  
2.31 84.2 
2.51 80.9 
2.37 84.0 
2.37 83.6 
0.30 1.4 
0.46 81.5 
0.51 78.5 
0.45 78.9 
0.48 79.8 
0.49 83.6 
0.43 79.8 
0.48 76.1 
0.06 1.4 
85.8 4.3 
81.5 3.0 
81.4 2.5 
8 2 . 6  2 . 8  
84.7 1.1 
8 2 . 0  2 . 2  
79.1 3.0 
1.6 1.2 
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Table 14. (continued) 
Kernel Ear Kernel Plant^  Ear^  Stay^  
row no. length diameter depth height height green 
cm— — — 
16.9 15.1 4.5 0.85 232.1 125.2 6.4 
15.5 19.8 4.4 0.86 217.2 99.8 6.8 
15.6 18.6 4.6 0.89 235.4 121.3 6.4 
17.3 16.6 4.6 0.91 218.1 101.3 3.8 
15.2 18.3 4.7 0.88 207.7 111.6 6.2 
15.8 17.3 4.3 0.81 222.2 106.2 8.6 
16.4 17.1 4.4 0.87 218.6 106.2 8.6 
1.4 1.3 0.2 0.15 7.4 6.6 1.3 
T^hese traits measured only in 1981. 
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BSCB1(R)C7 and BS6(RS)C2 were much lower yielding than 
the CO populations in both experiments. The yields of these 
two populations were reduced more in Experiment 22 because of 
the increased number of barren plants at the higher density of 
approximately 62,000 plants/ha (Table 13). 
Averaged over populations, the Cn populations were not 
significantly different than the CO populations for grain mois­
ture and root and stalk lodging (Table 11). However, stalk 
lodging was reduced from 14.1 to 7.7% for BSSS(R) and from 
20.3 to 10.8% for BSCBl(R) (Table 13). The improved stalk 
quality of these two populations was probably the result of 
increased selection pressure for standability in the recipro­
cal recurrent selection program. After the fifth cycle, 
lines were visually evaluated for standability prior to har­
vesting the selfed plants that had been testcrossed to the 
reciprocal tester (Penny and Eberhart, 1971). The testcrosses 
were machine-harvested to put additional selection pressure cn 
lodging resistance. 
Traits associated with yield were measured in Experiment 
29. The CO vs. Cn comparison was significant only for the 
traits pollen-to-silk interval, and plant and ear height 
(Table 12). All of the improved populations except BS6(RS)C2 
exhibited a decreased pollen-to-silk interval (Table 14). 
Both Stiff Stalk populations (BSSS(R)C7 and BS13(S2)C1) and 
BS6(RS)C2 decreased significantly for plant and ear height. 
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Ear height increased significantly for BSCB1{R)C7, but plant 
height did not change significantly. 
Although the CO vs. Cn was not significant for other 
traits, the individual populations did show some significant 
changes. Associated with the increased yield of both Stiff 
Stalk populations was a significant increase in grain-filling 
duration from 60.7 to 68.0 and 66.7 days for BSSS(R)C7 and 
BSlSfSglCl, respectively (Table 14). Weight per 300 kernels 
increased slightly for BSSS(R)C7 and increased significantly 
for BSlSfSglCl. Both populations also exhibited increased 
grain-filling rate, kernel depth, and ear length and diameter, 
although these changes were not significant. BSSS(R)C7 was 
also about three days earlier silking than BSSSCO. The earlier 
silking in BSSS(R) was the result of selecting plants that 
flowered earlier to produce the testcrosses with the earlier-
flowering BSCBl(R) population. These data indicated that the 
improved yields of BSSS(H)C7 and BSlSfSgïCl were the result 
of changes in several yield components. 
The decreased yield of BSCB1(R)C7 was associated with de­
creases in 300-kernel weight, grain-filling duration, ear 
length and diameter, kernel depth, and premature death as in­
dicated by the high stay-green value (Table 14). Decreases in 
kernel weight, ear length and diameter, and kernel depth were 
associated with the decreased yield of BS6(RS)C1. No one 
trait caused the decreased yields of these two populations, but 
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rather a decrease in many yield components, which is similar 
to the effects of inbreeding. Because the calculated inbreed­
ing for BSCBl(R)C7 was 29%, this may have been the primary 
cause of the decreased yield of this population. 
the comparison between the original and improved popula­
tion crosses was significant for most traits (Tables 11 and 
12). All Cn X Cn crosses yielded greater than their 
respective CO x CO crosses (Tables 15 and 16). The BSSS(R)C7 
X BSCBl(R)C7 and BSlSfSgïCl x BSCBl(R)C7 population crosses 
showed similar gains of 36.9 and 37.5%, respectively, over 
the BSSS(CO) x BSCBl(CO) cross in Experiment 29 (Table 17). 
Yield increases of these two improved population crosses were 
more pronounced in Experiment 22, in which gains were 50.7 and 
52.5% for the BSSS(R)C7 x BSCBl(R)C7 and BS13(S2)C1 x BSCBl 
(R)C7 crosses, respectively (Table 17). Yield improvements 
were less for the BS6(RS)C2 crosses (Tables 15, 16, and 17). 
The SS6(RS)C2 x BSCBl(R)C7 cross showed less improvement than 
did the other two crosses with BS6(RS)C2, even though BSCBl(R) 
Cn had been the tester for BS6(RS)Cn for one cycle. 
The Cn X Cn crosses were significantly different from the 
CO X CO crosses for grain moisture and stalk lodging (Tables 
11 and 15). Most of the Cn x Cn crosses had slightly higher 
grain moisture percentages at harvest than did the CO x CO 
crosses, but they were improved for lodging resistance. The 
BSSS(R)C7 X BSCBl(R)C7 had 8.0% less stalk lodging than did 
Table 15. Means of the original and improved population crosses combined over 
environments (Experiment 22) 
Grain Grain Lodging Dropped Barren 
yield moisture root stalk ears plants 
Pedigree q/hci —% 
Population crosses 
Original 
BSSS X BSCBl 55.8 20.4 7.5 18.5 0.9 7.50 
BSSS X BS6 58.7 20.5 8.1 15.2 1.1 7.33 
BSCBl X BS6 57.6 19.7 7.4 25.3 0.3 5.33 
Improved 
BSSS(R)C7 X BSCBl (R)C7 84.1 21.3 2.5 10.5 0.0 4.00 
BSlSfSgjCl X BSSS(R)C7 83.6 22.3 6.6 16.6 0.3 2.50 
BSlSfSglCl X BSCBl (R)C7 85.1 20.2 6.8 14.3 0.7 1.33 
BSlSfSgjCl X BS6(RS)C2 74.6 21.3 9.4 15.0 0.1 1.83 
BSSS(R)C7 X BS6(RS)C2 72.3 21. 7 8.1 9.7 0.8 5.00 
BSCBl(R)C7 X BS6(RS)C2 67.7 20.2 5.4 14.0 0.0 3.00 
L.S.D. (.05) 9.4 1.2 6.7 8.3 0.7 3.78 
Table 16. Means of population crosses combined over years 
(Experiment 29) 
Pedigree 
Grain Kernel 
yield weight 
q/ha g/300 kernels 
Ears/plant 
Original 
BSSS X BSCBl 
BSSS X BS6 
BSCBl X BS6 
79.1 
87.7 
87.4 
84.7 
8 8 . 2  
8 0 . 0  
1.0 
1.0 
1.0 
Improved 
BSSS(R)C7 X BSCBl(R)C7 108.3 
BS13(S2)C1 X BSCBl(R)C7 108.8 
BSlStSgiCl X BSSS(R)C7 100.3 
BSlStSgiCl X BS6(RS)C2 104.7 
BSSS(R)C7 X BS6(RS)C2 94.0 
BSCBl(R)07 X BS6(RS)C2 94.5 
93.1 
93.0 
91.2 
97.3 
88.1 
91.3 
1.1 
1 . 0  
1.0 
1.1 
1.0 
L.S.D. (0.05) 9.3 5.8 0.03 
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Grain-filling Shelling Harvest Days to 
duration rate percentage index anthesis 
days g/day % days 
64.2 
65.2 
62.5 
2.39 
2.63 
2.77 
83.7 
84.3 
83.6 
0.48 
0.49 
0.48 
77.6 
79.3 
77.0 
6 8 . 8  
67.0 
71.5 
70.4 
71.5 
1 
3.05 
3.15 
2.74 
2.88 
2.55 
85.8 
83.5 
83.7 
83.4 
84.7 
85.4 
0.50 
0.51 
0.49 
0.51 
0.51 
0.49 
78.9 
78.6 
8 0 . 6  
79.1 
77.9 
77.7 
3.6 0.30 1.4 0 . 0 6  1.4 
Table 16. (continued) 
Days to Pollen-silk Kernel Ear 
silk interval row no. length diameter 
days : 
81.4 
8 2 . 0  
79.2 
3.8 
2.7 
2 . 2  
16.1 
16.0 
16.4 
16.5 
17.2 
19.0 
4.5 
4.7 
4.5 
80.5 
80.1 
82.3 
81.2 
79.8 
1.6 
1.5 
1.7 
2.1 
1.9 
17.5 
16.5 
16.1 
16.9 
17.7 
17.0 
19.9 
20.9 
19.0 
19.2 
17.9 
17. 8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.7 
1.6 1.2 1.4 1.3 0 . 2  
T^hese traits measured only in 1981. 
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Kernel Plant^  Ear^  Stay^  Ear Dry-down 
depth height height green moisture rate 
cm % %/day 
0.78 230.6 126.0 7.0 33.0 0.29 
0.90 231.5 117.6 5.8 33.7 0.30 
0.83 229.0 116.2 7.4 37.5 0.28 
0.89 236.3 117.1 3.4 33.2 0.42 
0.86 240.3 120.9 5.0 31.5 0.24 
0.93 222.8 114.9 3.4 35.0 0.37 
0.88 229.6 119.8 4.0 31.9 0.42 
0.90 225.8 110.5 4.0 31.2 0.34 
0.98 228.6 109.0 4.8 35.1 0.30 
0.15 7.4 6.6 1.3 7.3 0.22 
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Table 17. The response to selection for yield and heterosis 
values of the population crosses 
Response to selection Heterosis 
Population cross 
Exp 22 
%• 
Exp 29 Exp 22 
%. 
Exp 29 
Original 
BSSS X BSCBl 0.0 0.1 
BSSS X BS6 - - 5.6 22.0 
BSCBl X BS6 - - 0.0 3.1 
Improved 
BSSS(R)C7 X BSCBl (R)C7 50 .7 36 .9 59.7 42.2 
BSlSfSgiCl X BSCBl (R)C7 52 .5 37 .5 60.6 35.9 
BSlStSgiCl X BSSS(R)C7 66 .2^  42 .3 29.3 19.7 
BSlSfSgiCl X BS6(RS)C2 27 .1 19 .4 36.0 29.8 
BSSS(R)C7 X BS6(RS)C2 23 .2 7 .2 32.7 20.6 
BSCBl (R)C7 X BS6(RS)C2 16 .9 8 ,1 58.0 27.2 
P^ercent increase over the original BSSS population. 
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the CO X CO. The BSlSfSglCl x BSCB1(R)C7 cross, however, had 
only 4.1% less stalk lodging than the CO x CO. Both BSSS(R)C7 
x BS6(RS)C2 and BSCB1(R)C7 x BS6(RS)C2 crosses were signifi­
cantly better than their CO x CO crosses for stalk-lodging re­
sistance. Improved lodging resistance was also noted by Eber-
hart et al. (1973). 
The improved yields of the C^  x C^ , averaged over all 
crosses, were associated with significant increases for ker­
nel weight, grain-filling duration and rate, ear length and 
diameter, and decreases for pollen-to-silking interval, ear 
height, and stay green, indicating a longer leaf area duration 
(Tables 12 and 16). The comparisons of most interest involved 
individual comparisons of the improved population crosses with 
their respective original population crosses. The BSSS(R)C7 x 
BSCB1(R)C7 and BS13(S2)C1 x BSCB1(R)C7 crosses, which yielded 
greater than the CO x CO, also showed significant increases 
for kernel weight, grain-filling rate, ear length and diameter, 
and significant decreases for pollen-to-silking interval and 
stay-green rating (Table 16). Thus, many components changed 
as a result of recurrent selection for yield. The BS13(S2)C1 
X BS6(RS)C2 cross was significantly improved for kernel weight, 
grain-filling duration, and ear length. The yield of BSSS(R)C7 
X BS6(RS)C2 was not significantly different than the CO x CO; 
however, it was significantly improved for grain-filling dura­
tion and kernel row number. BSCB1(R)C7 x BS6(RS)C2 also 
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yielded within the L.S.D. of the CO x CO; however, signifi­
cant increases were noted for kernel weight, shelling percent­
age, and ear diameter. Kernel depth and stay-green rating 
were significantly decreased for the Cn x Cn cross. 
Correlations between yield and the other traits are shown 
in Table 18. Significant phenotypic and genotypic correlations 
were found between yield and the traits: kernel weight, grain-
filling rate and duration, pollen-to-silk interval, and ear 
length and diameter. These were the traits that were most 
closely associated with the yield changes observed for these 
populations and population crosses. Both kernel weight and 
grain-filling rate exhibited very high genotypic correlations 
with yield. These correlations apply only to the cultivars in 
this study and were probably the result of selection for im­
proved yield in these populations. Evidently, the increased 
yield of the improved cultivars was associated with many 
filling period. 
Similar results were reported by Fakorede and Mock (1978), 
Crosbie and Mock (1980, 1981), and Martin and Hallauer (1980). 
Fakorede and Mock (1978) evaluated the changes in the BSSS(R) 
X BSCBl(R) cross after seven cycles of reciprocal recurrent 
selection and reported a decreased pollen-shed-to-silking in­
terval, increased harvest index, a longer grain-filling dura­
tion, and a longer leaf-area duration. The C7 x C7 cross was 
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Table 18. Correlations between yield and the other traits 
measured in Experiment 29 
Correlations with yield 
Traits rph^  rg^  
Kernel weight 0.84** 0.93 
Grain-filling duration 0.74** 0.80 
Grain-filling rate 0.92** 0.93 
Shelling percentage 0.39 0.38 
Days to anthesis -0.06 -0.05 
Days to silk -0.38 -0.39 
Pollen-to-silk interval -0.70** -0.78 
Kernel row no. 0.32 0.35 
Ear length 0.80** 0.79 
Ear diameter 0.81** 0.84 
Kernel depth , 0.43 0.00 
P^henotypic correlations. 
G^enotypic correlations. 
** 
Significant at the .01 level. 
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also compared with the CO x CO cross in Martin and Hallauer's 
(1980) study. They attributed the increased yield of the C7 
X C7 cross to increases in ears per plant, 300-kernel weight, 
and ear diameter. Crosbie and Mock (1980,1981) reported that 
testcrosses of the BSSS(R)C7 and BSCB1(R)C7 populations ex­
hibited a higher harvest index than did testcrosses of their 
respective CO populations. 
No significant differences were detected among the crosses 
for kernel depth, ears/plant, harvest index, ear moisture, 
and rate of dry-down (Table 12). Previous studies have re­
ported significant changes for these population crosses for 
kernel depth, harvest index, and ears/plant (Eberhart et al., 
1973; Crosbie and Mock, 1980; Martin and Hallauer, 1980). The 
discrepancies between these previous reports and my results 
were probably caused partly by genotype x environment interac­
tion and partly by sampling errors caused by the heterogeneity 
of the population crosses. 
Although the improved population crosses had longer grain-
filling durations, they were not significantly different than 
the CO X CO crosses for ear moisture at black layer and rate 
of dry-down (Tcible 16). Both BSSS(R)C7 x BSCB1(R)C7 and 
BS13(S2)C1 X BS6(RS)C2 showed faster rates of dry-down than 
their respective CO x CO crosses; however, these were not sig­
nificant because of the large error terms. Ear moisture and 
rate of dry-down were measured using the hand-held probes and 
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moisture meter. To obtain good results with this meter the 
husks should be dry.; however, measurements were taken on alter­
nate days so conditions were not always ideal. Because of the 
failure of this instrument and all the time and labor involved 
I would not recommend using it for this type of data in future 
studies. If all entries were measured the same day, I think 
this meter would be useful for detecting differences among 
genotypes. 
Compared with the original populations, heterosis was 
greatly increased for the improved population crosses, which 
indicated that differences in gene frequency were higher among 
the improved populations than among the original populations 
(Table l7). The estimated inbreeding of 29% in BSSS(R)C7 and 
BSCB1(R)C7 (Martin and Hallauer, 1980) was probably part of 
the cause for the larger heterosis values of the improved pop­
ulations. Falconer (1960) had shown that both dominance and 
differences in gene frequency must exist for heterosis to be 
expressed in a cross between any two populations. Therefore, 
the fact that heterosis was expressed also indicated that some 
loci controlling yield exhibited partial to complete dominance. 
The 29% heterosis between BSSS(R)C7 and BSlSfSgïCl suggested 
that selection and drift have caused differences in frequencies 
for alleles exhibiting dominance in these two populations. 
Martin and Hallauer (1980) reported an increase in heter­
osis from 14.9% for the CO x CO to 41.7% for the C7 x C7. 
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Eberhart et al. (1973) reported heterosis values of 37 and 34% 
for the BSSS(R)C5 x BSCB1(R)C5 and BSSS(HT)C7 x BSCB1(R)C5 
crosses, respectively. After eight cycles of reciprocal re­
current selection in Jarvis and Indian Chief, Moll et al. 
(1978) reported that heterosis had increased to 40.7% between 
these two populations. 
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DISCUSSION 
Evaluation of the original and iirproved populations and 
population crosses showed that selection has been more effec­
tive for improving the population crosses than the populations 
per se. Because the Cn populations were approximately 30% 
inbred, the effects of selection for changing gene frequencies 
were confounded by the random changes in frequency of alleles 
caused by genetic drift within these populations. The genetic 
drift within these populations was a result of recombining 
only 10 lines for each cycle of selection. 
My results showed that both BSSS(R)C7 and BSlSfSgjCl 
yielded significantly more than did the CO (L.S.D.=9.4 and 9.3 
q/ha for Experiments 22 and 29, respectively). Therefore, 
selection had been effective for increasing the frequencies of 
favorable alleles despite the inbreeding. Selection in 
BSCBl(R) and BS5(RS), however, was not effective in overcoming 
the effects of inbreeding as both of these populations yielded 
significantly less than their respective CO populations. These 
results differed from previous studies by Eberhart et al. 
(1973) and Martin and Hallauer (1980) who reported that the 
yields of BSSS(R) and BSCBl(R) had remained the same as the 
original populations. Both of these previous studies were 
planted at densities of less than 50,000 plants/ha and 
were hand-harvested, which may partly explain the discrepancies 
between our results. The low yields of BSCBl(R)C7 and BS6(RS)C2 
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were probably caused by the inbreeding of the populations and 
their inability to withstand the stress of the high plant den­
sities in Experiment 22 as indicated by the higher number of 
barren plants. Other studies that have evaluated populations 
involved in reciprocal recurrent selection have also shown 
little or no improvement in the populations per se (Penny and 
Eberhart, 1971; Moll and Stuber, 1971; and Darrah et al., 
1978). Gevers (1975), however, reported yield improvements of 
6.0 and 7.9% per cycle for the two populations used in his 
study. 
Recurrent selection was effective for improving the yields 
of all population crosses. Reciprocal recurrent selection did 
not show any advantage over recurrent selection for GCA in 
BSlSCSg) for improving the yield of the cross between the Stiff 
Stalk populations and BSCB1(R)C7 as both BS13(82)01 x BSCBl(R) 
C7 and BSSS(R) x BSCB1(R)C7 yielded similarly. Heterosis was 
high for both crosses indicating that the populations differed 
significantly in gene frequencies. The diversity of gene fre­
quencies was probably caused by selection for different al­
leles, or the fixation of different alleles as a result of 
inbreeding within the populations. Because inbreeding was 
estimated to be 29% for BSSS(R)C7 and BSCB1(R)C7 and greater 
than 29% for BS13(82)01, the fixation of different alleles was 
probably the major cause of the high heterosis values. Another 
cause of the high heterosis values was the low yield of 
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BSCB1(R)C1 which caused the midparent yield of the cross be­
tween BSCB1(R)C7 and any other population to be low. All 
crosses involving BSCB1(R)C7 yielded well so their heterosis 
values were exceptionally high because of the low midparent 
yield. When heterosis was calculated as percent of the high 
parent, the BSSS(R)C7 x BSCB1(R)C7, BSlSfSglCl x BSCB1(R)C7, 
and the BSlSfSgiCl x BSSS(R)C7 crosses all exhibited about 
30% heterosis. This indicated that these three populations 
were equally diverse for gene frequencies. Evidently, selec­
tion has separated two different versions of Stiff Stalk Syn­
thetic that are just as diverse as either Stiff Stalk popula­
tion is relative to BSCBl(R)C7. 
The yield improvements of the population crosses that I 
observed were greater than previous studies on the culti-
vars. Martin and Hallauer (1980) reported a 21% increase of 
the BSSS(R)C7 x BSCBl(R)C7 cross over the CO x CO. Eberhart 
St al. (1973) reported that the BSSS(R)C5 x BSCBl (R)C5 was 
22.5% higher yielding than the CO x CO for an average gain of 
4.5% per cycle. These two authors evaluated hand-harvested 
yield; therefore, they do not reflect the progress made in 
these populations for standability. Experiment 22 of my study, 
however, evaluated machine-harvested yields so gains were 
greater for yield because the crosses also possessed better 
standability than the CO x CO crosses. 
Other authors have also reported significant improvements 
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in the population crosses improved through reciprocal recurrent 
selection. Darrah et al. (1978) reported a 7% gain per cycle 
for the cross between Kitale II and Ecuador 573 after three 
cycles of reciprocal recurrent selection in Kenya. Reciprocal 
recurrent selection conducted in South Africa was effective 
for improving the cross between Teko Yellow and Natal Yellow 
Horsetooth 6% per cycle (Gevers, 1975). Paterniani and Van-
covsky (1978) reported that reciprocal recurrent selection had 
improved the Dent Composite x Flint Composite cross 3.5%. 
These data suggest that reciprocal recurrent selection is 
an effective breeding method for improving the cross between 
two populations; however, it may not be useful for improving 
populations per se. The objective of most maize breeding pro­
grams is the development of improved hybrids; therefore, re­
ciprocal recurrent selection seems to be an effective method 
for improving varietal hybrids. My data also showed that se­
lection for GCA in BS13(S_)C1 was iust as effective as recip— 
rocal recurrent selection for improving the BSSS x BSCBl 
cross. Russell and Eberhart (1975) also reported that the 
BSSS(R)C5 X BSCBl(R)C5 and BSSS(HT)C6 x BSCBl(R)C5 population 
crosses yielded essentially the same. Although reciprocal 
recurrent selection was effective for improving the popula­
tion cross, my data indicate that any breeding method that 
improves the populations per se may also be effective for im­
proving the population cross. 
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Selection may also be effective for creating heterotic 
groups. For example, in my study BSSS(R)C7 and BSlSfSgjCl 
both originated from the same population, BSSS. These two 
populations have been involved in two separate selection pro­
grams for several cycles and it seems that selection has been 
for different, favorable, dominant alleles. The cross between 
these two populations exhibited 29% heterosis and yielded as 
well as BSSS(R)C7 x BSCB1(R)C7 and BSlSfSgiCl x BSCB1(R)C7. 
Russell and Eberhart (1975) also reported that BSSS(HT)C6 x 
BSSS(R)C5 did as well as the other two population crosses. 
These data indicate that selection for different alleles in 
two populations or even two versions of the same population 
can improve cross yields. The populations should have a broad 
genetic base and selection should be practiced for several 
cycles for such a program to improve heterosis. 
I obtained similar information in crosses among elite 
lines derived from various cycles of selection in BSSS(HT) and 
BSSS(R). The crosses B37 x B73, B84 x B73, and BSSS(R)C7-360 
X B73 yielded 83.5, 83.6, and 84.5 q/ha, respectively. These 
crosses yielded more than the populations per se and about the 
same as the BS13(S2)C1 x BSSS(R)C7 cross. Each of these lines 
has excellent combining ability, particularly with Mol7; there­
fore, they possess many favorable alleles. Because the crosses 
among these Stiff Stalk lines also yielded relatively high, 
tne lines probably possess favorable alleles at different loci. 
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With each cycle of selection and recombination, the frequen­
cies of alleles are changed and they exist in different com­
binations so that the lines selected from the improved Stiff 
Stalk populations probably possess different favorable 
alleles. Another factor that may have caused these three 
crosses to have almost exactly the same yields was that B73 
was a common parent. Previous data have shown that B73 pos­
sesses many favorable dominant alleles, so it may have masked 
any unfavorable alleles in the other lines, particularly with 
B37 which yields less than B73 and B84 in crosses with Mol7. 
Combining BSSS(R)C5 and BSCB1(R)C5 to form BS6 and con­
ducting half-sib selection in this population was not effec­
tive for developing an improved broad-base population. Ten 
lines were recombined each cycle, so genetic drift probably 
had as much of an effect on the population as did selection. 
Moll and Stuber (1971) reported that full-sib selection in the 
intervarietal cross betv;een Jarvis and Indian Chief was less 
effective than reciprocal recurrent selection for improving 
the population cross. 
The results of Experiment 29 showed that selection for 
high yield was associated with increases of many yield compo­
nents. Increases were observed for kernel weight, ear length 
and diameter, and grain-filling duration and rate. No single 
component seemed to increase more than the others; therefore, 
the population crosses seem to have maintained a type of 
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balance among these yield components. With each yield compo­
nent increasing some, the final result was a significant yield 
increase of the population crosses. Similar results were re­
ported by Fakorede and Mock (1978), Crosbie and Mock (1980, 
1981), and Martin and Hallauer (1980). 
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PART II. EVALUATION OF THE PERFORMANCE AND 
TYPE OF GENE ACTION OF SELECTED LINES 
DERIVED FROM IMPROVED MAIZE POPULATIONS 
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INTRODUCTION 
Development of productive hybrids for commercial use is 
the primary objective of most maize breeding programs. Many 
breeding methods are employed to develop inbred lines with 
superior combining ability. Because the performance of inbred 
lines is expected to parallel the performance of the source 
populations, recurrent selection to improve source populations 
should be an effective method for developing superior inbred 
lines. Many recurrent selection methods are available to the 
breeder, and his choice depends on his objectives, the re­
sources available, and the type of gene action that is most 
important in the source populations. 
Jenkins (1940) proposed a recurrent selection method to 
improve synthetic varieties by selecting and recombining lines 
that exhibited above-average general combining ability (GCA). 
In contrast, Hull (1945) suggested that, in order to develop 
superior hybrids, populations should be improved for specific 
combining ability (SCA). Comstock et al. (1949) proposed re­
ciprocal recurrent selection to take advantage of all types of 
gene action. They suggested that, if gene action ranged from 
partial dominance to overdominancethis method should be as 
good as or better than either selection for GCA or SCA. 
Recurrent selection for GCA in 'Iowa Stiff Stalk Syn­
thetic' [BSSS(HT)] using the double cross Iowa 13 as the tester 
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was initiated by Dr. G. F. Sprague in 1939. Ten years later 
he began reciprocal recurrent selection using the two unre­
lated populations, BSSS(R) and 'Iowa Corn Borer Synthetic No. 
1' [BSCBl(R)]. Penny and Eberhart (1971) evaluated BSSS (R) 
and BSCBl(R) after five cycles of reciprocal recurrent selec­
tion and reported only a small yield improvement in the popu­
lation cross. They also found that the lines being recombined 
each cycle were commercially unacceptable. Two changes in 
field procedures were then made after the fifth cycle; (1) S^  ^
plants rather than SQ plants were used as male plants so that 
agronomic selection was practiced cimong and within S^  lines 
before producing and harvesting the testcrosses, and (2) se­
lection among testcross progenies was based on machine-har-
vested yields rather than hand-harvested yields. 
Russell and Eberhart (1975) evaluated selected lines 
from the C5 of BSSS(R) and BSCBl(R) and the C6 of BSSS(HT) 
for their relative performance in hybrids and for the relative 
importance of GCA and SCA among the selected lines. They re­
ported that most of the line crosses yielded more than their 
respective population crosses and a few crosses were as good 
as the best single-cross check for yield and lodging resis­
tance. Most of the variation for yield was attributed to GCA 
of the lines. 
This study was conducted with the following objectives: 
(1) To evaluate the performance of crosses among selected S^  
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lines derived from the improved populations relative to 
their respective population crosses. 
(2) To evaluate the performance of these line crosses rela­
tive to elite-line single-cross checks. 
(3) To evaluate the relative importance of general and spe­
cific combining ability among these crosses. 
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MATERIALS AND METHODS 
The plant materials for this section consisted of 96 sin­
gle crosses derived from a design II mating scheme among se­
lected lines from four improved maize populations. Four Sg 
lines from each population [BSSS(R)C7, BSlSfSgïCl, BSCB1(R)C7, 
and BS6(RS)C2] were selected for above-average combining abil­
ity based on their testcross performance. The lines were also 
evaluated for corn borer and stalk rot resistance and general 
plant vigor in the breeding nursery. The crosses were pro­
duced by mating four selected lines from each population to 
each of four lines from the other populations in a design II 
mating scheme to produce six sets of 16 crosses each for a 
total of 96 crosses. 
These 96 crosses were a major portion of Experiment 22 
that was grown at four locations in 1980 and 1981. The exper­
imental design was an 11 x 12 lattice with two replications 
within each environment. Plots consisted of two rows spaced 
76.2 cm and 5.5 m long. Plots were thinned to a density of 
62,192 plants/ha in six environments and 55,016 plants/ha at 
Ames and Ankeny in 1981. Prior to harvest, data were taken 
for the number of root- and stalk-lodged plants and dropped 
ears. Barren plants were counted in three of the eight envi­
ronments. All plots were machine-harvested with no gleaning 
for dropped ears. Harvested grain weight and grain moisture 
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were taken on the combine, and plot weights were converted to 
q/ha at 15.5% moisture. 
To evaluate the overall performance of the line crosses 
relative to the single-cross checks an index was calculated 
using the following formula: 
i^ = - h^ CM.) + h^ dOO-R^ ) + h^ (lOO-S^ ) 
where; 
= index value for the i^  ^entry, i = 1,...,132, 
2 2 hy = heritability of yield based on entry means, h_ = 
^ 0.81, ^ 
~ th 
= mean yield of the i entry, 
2 h^  = heritability of grain moisture percent based on entry 
means, h^  = 0.83, 
= mean grain moisture percent of the i^  ^entry, 
2 hp = heritability of the percent root lodging based on 
2 entry means, h^  = 0.52, 
= mean root lodging percentage of the i entr^ '^ , 
2 h„ = heritability of the percent stalk lodging based on 
2 
entry means, hg = 0.53, 
— th, 
= mean stalk lodging percentage of the i entry. 
Both yield and moisture had higher heritabilities than root 
and stalk lodging; therefore, these traits were measured more 
accurately for each entry. By using heritabilities as coef­
ficients, more weight was given to yield and moisture because 
they were measured with more accuracy on the individuals than 
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root and stalk lodging. I preferred this index over an index 
which merely summed up the traits because this index was 
really a measure of the genotypic worth of the crosses. De­
tails of the statistical analyses were described in the first 
Materials and Methods section. 
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RESULTS 
Mean yields for Experiment 22 ranged from 59.7 q/ha at 
Martinsburg in 1980 to 83.7 q/ha at Ames in 1981 (Teible 19). 
The low yield at Martinsburg in 1980 was caused by the lack of 
rain and high temperatures during the summer and particularly 
during pollination. A considerable amount of stalk lodging 
caused the below-average yield of 70.6 q/ha at Martinsburg in 
1981. Because the plots were machine harvested, yield was the 
result of both the genetic potential of the plant to produce 
grain and its ability to stand until harvest. The environ­
mental conditions at Clarence in 1981 were favorable for high 
yields; however, excessive rainfall caused poor root develop­
ment in some entries which resulted in root lodging and some 
harvest losses. The high average yield at Ames in 1981 was 
unexpected because of the lack of soil moisture in the spring; 
however, timely rains and absence of extremely hot days during 
the summer produced high yields at that location. 
Highly significant differences (p<0.01) among the culti-
vars were found for all traits measured in Experiment 22 
(Table 20). The cultivar x year and cultivar x location x 
year interactions were all highly significant. The cultivar x 
location interaction was significant for yield, grain moisture, 
and root lodging. Because yield was affected by lodging, the 
cultivar x environment interaction for yield was partly caused 
by the significant cultivar x environment interactions for 
Table 19. Summary of experiment 22 means over all entries at each environment 
Grain Plant Grain Lodging Dropped Barren 
yield density moisture root stalk ears plants 
Location Year q/ha 1000 plants/ha : —— % 
Ames 1980 C
O 62.2 21.7 11.0 2.6 0.1 4.0 
Ankeny 1980 75.5 62.2 18.2 1.3 0.9 0.0 -
Clarence 1980 79.4 62.2 21.5 10.8 2.7 0.2 -
Martinsburg 1980 59. 7 62.2 16.1 4.9 8.7 0.1 -
Ames 1981 83.7 52.9 27.7 0.6 3.6 0.3 1.0 
Ankeny 1981 76.7 54.5 20.0 1.7 13.5 0.4 -
Clarence 1981 82.9 55.6 22.0 8.8 16.0 0.4 1.7 
Martinsburg 1981 70.6 60.0 18.2 1.1 34.0 1.0 -
Table ?0. Combined analyses of variance of all 132 entries 
grown at eight environments 
Source df 
Grain 
yield 
Grain 
moisture 
Years (Y) 1 13,599.04 3,603.60 
Locations (L) 3 30,760.02 5,696.77 
Y * L 3 1,983.65 721.47 
Replications/Y*L 8 415.14 8.83 
Cultivars (C) 131 2,007.71** 25.62** 
C * L 393 184.37** 3.99** 
C * Y 131 317.39** 2.61** 
C * L * Y 393 140.87** 2.06** 
Pooled Error __b 97.47 1.91 
(938) (938) 
B^arren plants were measured in three environments. 
'^ Pooled error degrees of freedom varies with each trait 
and is given in parentheses below mean squares. 
** 
Significant at the 0.01 level. 
Ill 
Mean squares 
Lodging 
root stalk 
Dropped 
ears 
Barren 
plants 
8,290.34 
7,007.57 
2,822.91 
434.86 
272.58** 
104,95** 
104.64** 
76.49** 
40.01 
(872) 
90,264.50 
32,514.81 
13,058.45 
200.31 
664.78** 
113.9 3 
318.53** 
118.48** 
35.99 
(960) 
89.84 
17.24 
12.40 
0.91 
2.95** 
1.02 
1.29** 
1.04** 
0.7042 
(982) 
1,189.32 
105.60 
17.00 
26.68** 
10.70 
4.91** 
(524) 
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root and stalk lodging. The individual analyses of variance 
for each environment appear in Tables A1-A8. Highly signifi­
cant differences (p<0.01) among cultivars were found for all 
traits at every environment except for dropped ears at Ankeny 
in 1980 and 1981, and at Clarence in 1980 and 1981. 
Most of the entries in Experiment 22 pertained to this 
section in which I evaluated the selected line crosses. The 
three highest yielding population crosses yielded essentially 
the same (Table 21). Although BSSS(R)C7 and BSCB1(R)C7 were 
derived after seven cycles of reciprocal recurrent selection 
(RRS), the cross between these two populations was not sig­
nificantly different than the other two high-yielding crosses. 
The BSSS(R)C7 X BSCB1(R)C7 cross did have superior root- and 
stalk-lodging resistance and fewer dropped ears than did the 
other two population crosses. The three population crosses 
involving BS6(RS)C2 were all significantly lower yielding than 
the best yielding population cross (L.S.D.=9.4q/ha). 
Heterosis percentages based on the midparent are given 
in Table 21. All values were high and positive, which indi­
cated that the populations differed in gene frequencies and 
that at least some loci controlling yield exhibited some dom­
inance. The data from the population crosses indicate that 
dominant gene action may be important in the sets of crosses 
among lines derived from the improved populations. 
BSSS(R)C7 X BSCB1(R)C7 line crosses had the highest aver-
Table 21. Means of the improved population crosses and the six sets of line x line 
crosses combined over 8 environments 
Lodging Dropped 
Yield Moisture Root Stalk ears Heterosis 
Pedigree q/ha -% 
Population crosses 
BSSS{R)C7 X BSCB1(R)C7 84.1 21.3 2.5 10.5 0.0 59.7 
BSUfSgiCl X BSCB1(R)C7 85.1 20.2 6.8 14.3 0.7 60.6 
BSUfSgjCl X BSSS(R)C7 83.6 22.3 6.6 16.6 0.3 29.3 
BS13 (SgjCl X BS6(RS)C2 74.6 21.3 9.4 15.0 0.1 36.0 
BSSS(R)C7 X BS6(RS)C2 72.3 21.7 8.1 9.7 0.8 32.7 
BSCB1(R)C7 X BS6(RS)C2 67.7 20.2 5.4 14.0 0.0 58.0 
L.S.D. (.05) 9 . 4  1.2 6.7 8.3 0.7 
Line X line crosses 
BSSS(R)C7 X BSCB1(R)C7 84.5 20.8 2.1 5.3 0.2 
BS13(82)01 X BSCB1(R)C7 83.7 19.8 4.4 12.3 0.2 
BS13 (82)01 X BSSS(R)C7 79.6 21.3 6.3 10.0 0.2 
BSlSfSgiCl X 13S6(RS)C2 
BSSS(R)C7 X B{56(RS)C2 
BSCB1(R)C7 X BS6(RS)C2 
L.S.D. (.05) 
20. 4 6.7 10.4 0.4 
20.9 3.8 5.0 0.3 
19.9 4.1 7.2 0.2 
0.3 1.7 2.1 0.2 
M 
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age yield (Table 21). The BSlSfSg^ Cl x BSCB1(R)C7 set did not 
yield significantly different than the BSSS(R)C7 x BSCBl(R)C7 
set; however, the BSSS(R)C7 x BSCBl(R)C7 line crosses were sig­
nificantly superior for root- and stalk-lodging resistance. 
The BS13(82)01 x BSS8(R)C7 set of line crosses was significant­
ly lower yielding than the two highest yielding sets of line 
crosses (L.S.D.=2.4q/ha). This set, however, was higher yield­
ing than any of the sets involving lines selected from B86(RS) 
C2. The BS6(RS)C2 x BS13(S2)C1 set of line crosses was the 
best of those involving BS6(RS), even though B8CBl(R)Cn had 
served as the tester for BS6(RS). 
None of the sets of line crosses yielded significantly 
greater than its respective population cross (Table 21). 
The 6813(82) CI x B88S(R)C7 and BSSS(R)C7 x B86(RS)C2 sets of 
line crosses actually yielded less than their respective popu­
lation crosses. The sets of line crosses did exhibit less 
root and stalk lodging than the population crosses. The 
B888(R)C7 X B8CB1(R)C7 and BSSS(R)C7 x B86(RS)C2 sets showed 
exceptional root and stalk lodging resistance relative to the 
other sets of line crosses. 
Yields of the individual line crosses appear in Tables 
22-27. Very few of these single crosses yielded significantly 
greater than their respective population cross. The best 
yielding single cross from the BSSS(R)C7 x BSCBl(R)C7 set 
yielded only 13.3% greater than the population cross. The 
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Table 22. Yields (q/ha) for BSlSfSgiCl lines x BSSS(R)C7 
lines summarized for eight environments 
BSlSfSgiCl BSSS(R)C7 line 
line 132 084 287 360 Mean 
004 83.2 84.6 83.3 71.7 80.7 
074 66.2 81.2 76.6 76.3 75.1 
103 74.7 80.8 87.2 72.1 78.7 
205 87.5 88.1 87.9 72.4 84.0 
Mean 77.9 83.7 83.8 73.1 79.6 
Table 23. Yields (q/ha) for BS13(82)01 lines x BSCB1(R)C7 
lines summarized for eight environments 
BS13 (82)01 B8CB1(R)C7 line 
line 093 043 083 205 Mean 
004 88.7 87.1 85.8 84.2 86.5 
074 79.8 79.3 84.7 65.2 77.3 
103 91.7 83.0 90.4 76.5 85.4 
205 88.0 87.5 88.0 79.8 85.8 
Mean 87.1 84.2 87.2 76.4 83.7 
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Table 24. Yields (q/ha) of BSlSfSgiCl lines x BS6(RS)C2 
lines summarized over eight environments 
BS13 (SgiCl BS6(RS)C2 line 
line 014 039 115 281 Mean 
004 76.9 85.1 81.8 75.3 79.8 
074 66.4 79.8 73.1 61.0 70.1 
103 73.1 82.8 77.2 78.7 78.0 
205 75.4 79.8 78.9 71.5 75.4 
Mean 73.0 81.9 77.8 71.6 76.1 
Table 25. Yields (q/ha) of BSSS(R)C7 lines x BSCB1(R)C7 
lines summarized over eight environments 
BSSS (R) C7 BSCB1(R)C7 line 
line 09 3 043 083 205 Mean 
132 83.7 84.0 
H
 
O
 
00 
73.8 80.4 
084 91.1 87.1 83.9 82.1 86.1 
287 95.3 92.4 92.5 85.4 SI • 4 
360 81.3 86.5 81.4 71.7 80.2 
Mean 87.9 87.5 84.5 78.3 84.5 
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Table 26. Yields (q/ha) of BSSS(R)C7 lines x BS6(RS)C2 
lines summarized over eight environments 
BSSS(R)C7 BS6(RS)C2 line 
line 014 039 115 281 Mean 
132 53.2 71.0 63.2 69.3 64.2 
084 64.1 77.1 70.1 70.0 70.3 
287 66.2 73.0 65.5 79.8 71.1 
360 51.3 60.3 53.1 61.9 56.7 
Mean 58.7 70.4 63.0 70.3 65.6 
Table 27. Yields (q/ha) of BSCB1(R)C7 lines x BS6(RS)C2 
lines summarized over eight environments 
BSCB1(R)C7 BS6(RS)C2 line 
line 014 039 115 281 Mean 
093 75.4 80.8 74.1 85.5 79.0 
043 74.0 77.4 71.8 70.6 73.4 
083 69.6 82.4 65.3 71.3 71.2 
205 70.7 71.1 68.9 67.7 69.6 
Mean 72.4 77.9 70.0 73.8 73.6 
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best cross from each of the following sets: BSlSfSgiCl x 
BSSS(R)C7, BSlSfSgiCl X BSCB1(R)C7, BSlSfSgiCl X BS6(RS)G2, 
and BSSS(R)C7 x BS6(RS)C2 yielded just 5.4, 7.8, 14.1, and 
10.4% more than the population crosses, respectively. Thé 
only large improvement was the best single cross from the 
BSCB1(R)C7 X BS6(RS)C2 set that yielded 26.3% more than the 
cross between these two populations. These results differed 
from Russell and Eberhart's (1975) report that showed 19 of 
the 25 line crosses in the BSSS(R)C5 x BSCB1(R)C5 set yielded 
significantly better than the population cross and the best 
single cross in this set yielded 35% more than the population 
cross. Their other two sets of line crosses showed similar 
results. 
Highly significant differences (p<0.01) among crosses 
within each set were found for all traits except dropped ears 
(Table 28). Most of the genetic variation for yield was 
caused by general combining ability (GCA) of the lines. Specif­
ic combining ability (SCA) for yield was significant only for 
the BS13(82)01 X BSSS(R)C7 and BSCB1(R)C7 x BS6(RS)C2 sets of 
line crosses. Although BSSS(R)C7 and BSCBl(R)C7 were derived 
after seven cycles of RRS and the lines selected from these 
populations were selected on the basis of their combining a-
bility with the reciprocal population, the SCA source of vari­
ation was negligible among this set of line crosses. 
For most sets the main effect of GCA of the lines 
Table 28. Combined analyses of variance for the six sets 
of line X line crosses 
Source df Yield 
Lines (A) BSlStSglCl 
Lines (B) BSSS(R)C7 
A X B 
Env. X lines (A) 
Env. X lines (B) 
Env. X A X B 
Pooled error 
Lines (A) BS13(82)01 
Lines (C) BSCB1(R)C7 
A X C 
Env. X lines (A) 
Env. X lines (C) 
Env. X A X C 
Pooled error 
Lines (A) BS13(S2)C1 
Lines (D) BS6(BS)C2 
A X D 
Env. X lines (A) 
Env. X lines (D) 
Env. X A X D 
Pooled error 
3 
3 
9 
21 
21 
63 
__h 
3 
3 
9 
21 
21 
63 
3 
9 
21 
21 
63 
882.64* 
1,675.56** 
406.08** 
208.16** 
111.67 
118.29 
97.47 
1,211.50* 
1,647.39** 
201.41 
273.30** 
209.22** 
162.82** 
97.47 
L41.il 
1,400.56** 
154.48 
599.10** 
149.15 
136.36** 
97.47 
^ean squares multiplied by 10. 
Pooled error degrees of freedom varies with each trait 
are shown in Table 20. 
'**Signifleant at the .05 and .01 levels, respectively. 
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Mean squares 
Lodging Dropped® 
Moisture Root Stalk ears 
21.07** 284.30 1,076.55** 3.63 
7.74 244.24* 54.94 12.10 
10.43** 103.36* 34.20 2.50 
3.41** 130.06 194.11** 5.94 
3.83** 57.79 43.21 9.53 
2.95** 47.21 64.83** 2.11 
1.91 40.01 35.99 7.04 
20.29** 86.95 1,685.91* 0.56 
23.33** 340.57** 684.41 6.07 
6.45** 55.09 35.17 2.18 
2.42 55.26 481.72** 4.45 
2.80 65.89* 259.24** 3.52 
0.92 57.02* 66.20**" 4.31 
1.91 40.01 35.99 7.04 
6.88** 643.33 1.-813 = 80* 1.64 
82.48** 1,926.35** 830.70* 5.26 
2.03 123.19 157.49 5.12 
1.26 245.73** 425.61 7.63 
6.09** 237.03** 185.39** 9.27 
1.67 102.23** 87.62** 6.99 
1.91 40.01 35.99 7.04 
Tcible 28. (continued) 
Source df Yield 
Lines (B) BSSS(R)C7 
Lines (C) BSCB1(R)C7 
B X C 
Env. X lines (B) 
Env. X lines (C) 
Env. X B X C 
Pooled error 
Lines (B) BSSS(R)C7 
Lines (D) BS6(RS)C2 
B X D 
Env. X lines (B) 
Env. X lines (D) 
Env. X B X D 
Pooled error 
n.es (C) BSCBl) 
Lines (D) BS6(RS)C2 
C X D 
Env. X lines (C) 
Env. X lines (D) 
Env. X C X D 
Pooled error 
3 
3 
9 
21 
21 
63 
__b 
3 
3 
9 
21 
21 
63 
3 
9 
21 
21 
63 
1,814.55** 
1,256.41** 
80.27 
185.33** 
129.06 
63.36 
97.47 
2,876.78** 
2,112.51** 
180.06 
252.53** 
288.50** 
98.56 
97.47 
937.SI--
700.19 
256.12** 
198.22** 
313.14** 
117.21 
97.47 
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Mean squares 
Lodging Dropped* 
Moisture Root SteJJt eaxs 
34.94** 85.04 70.34 22.09 
31.47** 381.46** 186.56* 7.73 
3.03 23.04 61.96 2.64 
2.26 17.40 50.31 4.26 
4.04** 47.60 40.19 4.18 
2.26 14.97 31.81 5.61 
1.91 40.01 35.99 7.04 
38.39** 74.74 199.04* 28.70 
100.53** 1,590.77** 172.50 8.03 
1.90 110.90 20.67 15.05 
1.83 76.05** 54.53 7.17 
3.70** 209.01** 61.21* 8.57 
1.32 78.21** 31.72 5.92 
1.91 40.01 35.99 7.04 
24.76** 481.36** 448.03* .4.07 
146.82** 1,053.04 467.88* 7.13 
1.56 86.22* 45.78 4.48 
2.89 94.26** 115.07** 8.85 
6.29** 134.91 125.37** 7.20 
1.03 36.80 30.93 5.49 
1.51 40.01 35.99 7.04 
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for yield was greater than the GCA x Env. interaction (Table 
29). In the BSlSfSgjCl x BS6(RS)C2 set of line crosses the 
GCA X Env. component for the BSlStSgïCl lines was highly sig­
nificant indicating that these lines did not perform consis­
tently relative to each other over the eight environments. 
The GCA of the lines also accounted for most of the ge­
netic variation among the crosses for grain moisture and root 
and stalk lodging (Table 28). This indicated that these traits 
were also controlled by genes exhibiting primarily additive 
genetic variance. The SCA source of variation was signifi­
cant for grain moisture in the BS13(S2)C1 x BSSS(R)C7 and 
BS13(S2)C1 X BSCB1(R)C7 sets of line crosses. The BSlSfSgiCl 
X BSSS(R)C7 set of line crosses also exhibited significant 
SCA for root lodging. 
Data comparing the best-yielding crosses with the single 
cross checks are presented in Table 30. Four of the five 
highest yielding single crosses were derived from the BSSS(R)C7 
X BSCB1(R)C7 set. But five of the next seven highest yielding 
crosses were from the BS13(S2)C1 x BSCB1(R)C7 set. These two 
sets of line crosses also had the highest average yields. 
These data suggest that the yields of single crosses from BSSS 
and BSCBl will increase along with the improvement of the cross 
between these two populations regardless of the selection 
method used to improve the population cross. 
Single-cross B73 x Va22 was the highest yielding entry 
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Table 29. Summary of GCA and SCA effects of the lines 
for yield 
Set of crosses GCA SCA GCA x Env. SCA x Env, 
BSSS(R)C7 X BSCB1(R)C7 
BSSS(R) lines 25.46 10.98 
BSCBl(R) lines 17.61 3.95 
B X C 1.05 0.00 
BSSS(R)C7 X BSlStSgiCl 
BSSS(R) lines 24.44 1.78 
BSlSfSg) lines 10.54 13.84 
B X A 17.99 10.41 
BS13(S2)C1 X BSCB1(R)C7 
BSlSCSg) lines 14.66 21.98 
BSCBl(R) lines 22.47 13.98 
A X C 2.41 32.68 
BS13(S2)C1 X BS6(RS)C2 
BS13(S2) lines 8.47 62.70 
BS6(RS) lines 19.55 6.46 
A X D 1.13 19.45 
127 
Table 29. (continued) 
Set of crosses GCA SCA . GCA x Env. SCA x Env. 
BSSS(R)C7 X BS6(RS)C2 
BSSS(R) lines 41.00 19.38 
BS6(RS) lines 28.50 23.88 
B X D 5.09 0.55 
BSCB1(R)C7 X BS6(RS)C2 
BSCBl(R) lines 
BS6(RS) lines 
C X D 
12.49 
6.05 
8 . 6 8  
12.59 
26.96 
9.87 
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with an average yield of 105.6 q/ha (Table 30). Only one of 
the single crosses, BSSS(R)C7-287 x BSCBl(R)C7-093, was not 
significantly lower yielding than this check (L.S.D.=9.4q/ha) . 
Although this line cross was lower yielding than the check, it 
was significantly drier at harvest and had lower root and 
stalk lodging. 
The next two highest yielding check hybrids were B73 x 
N7A and B84 x Mol7 with yields of 97.9 and 97.2 q/ha, respec­
tively. Four line crosses from the BSSS(R)C7 x BSCB1(R)C7 
set did not yield significantly different than B73 x N7A, 
although all were lower yielding. These four line crosses 
were significantly drier at harvest and had less root lodging. 
Three line crosses from the BS13 (82)01 x BSCB1(R)C7 set yielded 
within the L.S.D. (9.4q/ha) of B73 x N7A and B84 x Mol7. These 
crosses were significantly drier at harvest and showed better 
lodging resistance than both B73 x N7A and B84 x Mol7. 
Although B73 x Mol7 was the fourth highest yielding check 
hybrid in this study, comparisons with this hybrid are impor­
tant because it is one of the most widely grown hybrids of 
public origin (Zuber and Darrah, 1980). None of the line 
crosses yielded significantly more than this check, but many 
were not significantly lower yielding. Line crosses from the 
BSSS(R)C7 X BSCB1(R)C7 and BSlSfSg^ Cl x BSCB1(R)C7 sets com­
pared favorably with B73 x Mo17. Both sets had 14 of their 
16 crosses that yielded within the L.S.D. of 9.4 q/ha of this 
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Table 30. Performance of elite line crosses and single-
cross checks 
Pedigree 
Yield 
q/ha 
Moisture 
Iiodging 
Root Stalk 
% 1—-
Dropped 
ears Index 
BS13 (82)01 X BSS8(R)07 
205 X 084 88.1 20.3 4.5 10.2 0.3 150.7 
205 X 287 87.9 22.2 5.0 10.4 0.4 148.7 
205 X 132 87.5 21.4 6.4 7.0 0.4 150.1 
103 X 287 87.2 21.4 10.0 6.4 0.4 148.3 
3313(82)01 X B8CB1(R)07 
103 X 093 91.7 21.1 7.6 2.8 0.1 155.3 
103 X 083 90.4 19.4 2.4 7.1 0.3 156.1 
004 X 093 88.7 19.4 1.6 4.5 0.2 156.5 
205 X 093 88.0 20.2 5.3 6.9 0.2 152.0 
205 X 083 88.0 21.5 1.9 14.7 0.0 148.7 
8813(82)01 X BS6(RS)01 
004 X 039 85.1 21.0 7.7 8.2 0.1 147.2 
103 X 039 82.8 21.7 21.0 5.2 0.3 139.5 
BS88(R)C7 X BS0B1(R)C7 
287 X 093 95.3 20.0 1.0 2.4 0.5 162.8 
287 X 083 92.5 21.1 1.1 10.9 0.3 155.1 
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Table 30. (continued) 
Lodging Dropped 
Yield Moisture Root Stalk ears Index 
Pedigree q/ha 
BSSS(R)C7 X BSCB1(R)C7 (cont'd) 
287 X 043 92.4 20.8 6.0 8.9 0.7 153.8 
084 X 093 91.1 19.5 1.4 3.0 0.4 159.2 
BSSS(R)C7 X BS6(RS)C2 
287 X 281 79.8 18.9 2.1 7.0 1.2 148.1 
084 X 039 77.1 21.4 5.3 7.7 0.2 142.0 
BSCB1(R)C7 X BS6(RS)C2 
093 X 281 85.5 18.1 0.6 6.8 0.5 154.3 
083 X 039 82.4 22.7 6.3 4.9 0.0 146.1 
093 X 039 80.8 21.3 9.3 4.4 0.3 144.7 
Checks 
B73 X Va22 105.6 23.0 6.6 8.0 0.1 162.6 
B73 X N7A 97.9 23.0 8.2 8.0 0.0 155.7 
B84 X Mol7 97.2 20.9 7.9 10.4 1.3 155.7 
B73 X Mol7 88.5 20.8 8.2 6.4 3.9 150.8 
Mol7 X HlOO 88.4 22.0 3.5 9.1 1.7 150.7 
B73 X 
BSSS(R)C7 -360 84.5 22.1 5.8 8.9 0.4 
L.S.D. (0.05) 9.4 1.2 6.7 8.3 0.7 
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check. Four crosses from the BSSS(R)C7 x BSCBl(R)C7 and three 
crosses from the BS13(S2)Cl x BSCBl(R)C7 set yielded more than 
B73 x Mol7. The four crosses from BSSS(R)C7 x BSCBl(R)C7 had 
less root lodging and two of these had better stalk-lodging 
resistance. The three BS13(S2)C1 x BSCBl(R)C7 crosses were 
superior for root lodging but inferior for stalk lodging re­
sistance relative to B73 x Mol7. 
Very few crosses involving lines derived from BS6(RS)C2 
were comparable to the check hybrids. One cross, BS6(RS)C2-281 
X BSCBl(R)C7-09 3, yielded about the same as B73 x Mol7 and was 
significantly better for root-lodging resistance. The re­
mainder of the crosses were generally inferior for yield. 
The elite line crosses were also compared using the index 
described in the Materials and Methods section (Table 30). 
The cross, ESSS(R)C7-287 x BSCBl(R)C7-093, had essentially the 
same index value as B73 x Va22, the highest yielding check hy­
brid. One other line cross, BSSS(R)C7-G84 x BSCBl(R)C7-Û93 
also had an index value similar to B73 x Va22. Three crosses 
from both the BS13(82)01 x BSCBl(R)07 and BSSS(R)07 x BSCBl 
(R)C7 sets had index values similar to or slightly better than 
the B73 X N7A and B84 x Mol7 checks. One cross from the BSCBl 
(R)C7 X BS6(RS)C2 set had an index value slightly less than the 
155.7 index value of B73 x N7A. Several line crosses had index 
values that were similar to B73 x Mol7. These comparisons were 
generally similar to the yield comparisons among these crosses; 
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however, a few line crosses did rate more favorably with the 
best check hybrids because of their lower grain moisture and 
superior lodging resistance. 
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DISCUSSION 
The lower yields of the population crosses involving 
BS6(RS)C2 indicated that pooling BSSS(R) and BSCBl(R) was not 
advantageous for producing a synthetic with better combining 
ability than either of the source populations. Penny and Eber-
hart (1971) suggested that it would take at least two cycles 
of selection to improve BS6 to the productivity of the cross 
between BSSS(R) x BSCBl(R). My data showed that two cycles of 
selection in BS6 did not produce a synthetic with combining 
ability as good as either source population. 
Improvement of single crosses derived from inproved popu­
lations is expected to parallel the improvement of the popula­
tion cross (Sprague and Eberhart, 1977). My results showed 
that the mean yield of crosses among selected lines from the 
improved populations was similar to their respective popula­
tion cross, but not better, regardless of the method of selec­
tion. Although I had no data indicating whether the single 
crosses from the improved populations were better than single 
crosses derived from the original populations, other studies 
have found this to be true. Moll et al. (1977) reported that 
crosses among random lines derived from Indian Chief and Jar-
vis after six cycles of RRS yielded 12.5% more than single 
crosses among lines derived from the original populations. 
This improvement, however, was less than the 21% gain observed 
in the cross between the two populations. Gardner (1972) and 
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Martin and Gardner (1976) reported that lines derived from 
populations improved by mass selection had better hybrid per­
formance than lines from the original populations. Because 
single-cross hybrids are the objective of most corn breeding 
programs and the yields of single crosses parallel the yield 
of the population cross, it seems that improvement of the pop­
ulation cross should be the major objective of a corn breeding 
program. In addition to yield, other traits such as moisture, 
lodging resistance, and resistance to insects should also be 
improved in the population cross because these improvements 
will be reflected in the single crosses derived from the popu­
lations. For example, in this study the BSSS(R)C7 x BSCB1(R)C7 
population cross had better stalk-lodging resistance than the 
BS13(82)01 X BSCB1(R)C7 population cross and, as a result, the 
line crosses derived from BSSS(R)C7 x BSCB1(R)C7 also possessed 
better stalk-lodging resistance. 
The failure of the selected line crosses to yield signif­
icantly more than the population crosses was surprising. 
Russell and Eberhart (1975) reported that yields of all three 
sets of their line crosses averaged significantly better than 
the crosses among the improved populations. They also reported 
that the best crosses from each set yielded 25 to 35% more 
than the respective population cross and many of the line 
crosses within each set yielded significantly more than the . 
population crosses. My data did agree with theirs in that the 
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line crosses exhibited better standability than the population 
crosses. 
The lines used for my study were selected on the basis of 
their yield, grain moisture, and standability in hybrid com­
binations and evaluated as lines per se for resistance to first-
brood corn borer, standability, and general agronomic appear­
ance. Data from previous testing of these lines showed that 
they were better than average for combining ability (Table 31). 
The 1978 topcross data of these lines showed that they were 
not significantly better than the average of all the lines in­
cluded in those tests. I checked the data from both years and 
the lines used for my study were usually better than average; 
however, there were other lines from each population that did 
yield better (data not shown). The lines selected for my 
study were chosen for overall performance so there were some 
compromises made to select lines with good yields, standabili­
ty, and agror.cir.ic appearance. 
The mean yields of each set of line crosses and the range 
of yields were compared with their respective population 
crosses for each environment in Appendix Table A9. The L.S.D. 
within each environment was high so most of the comparisons 
were not significant. Generally, yields of the line crosses 
were distributed around the population cross yield. These 
data point out that there were good and bad hybrids within each 
set and that when averaged they yielded about the same as the 
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Table 31. Previous performance of the selected lines derived 
from BSSS(R)C7, BSCB1(R)C7, and BS6(RS)C2 
Source population. 
Yield trial 
BSSS(R)C7 
lines 
BSCB1(R)C7 
lines 
BS6(RS)C2 
lines 
1976 testcrosses 
X of 4 selected lines 86.0 
X of all entries 79.0 
L.S.D. (.05) 4.7 
(%) 38.0 
1978 topcross with B73 
X of 4 selected lines 87.3 
X of all entries 84.9 
L.S.D. (.05) 6.9 
1978 topcross with Mol7 
X of 4 selected lines 81.7 
X of all entries 77.1 
L.S.D. (.05) 7.9 
87.9 
80.8 
4.3 
52.8 
8 8 . 8  
84.9 
6.9 
77.8 
77.1 
7.9 
75.8 
73.3 
3.8 
63.2 
88.7 
84.9 
6.9 
78.7 
77.1 
7.9 
D^ata obtained from 1976 and 1978 Annual Reports of Corn 
Breeding Investigations, Iowa Agriculture and Home Economics 
Experiment Station, Ames, Iowa. 
B^SSS(R)C7 lines testcrossed to BSCB1(R)C7, BSCB1(R)C7 
lines testcrossed to BSSS(R)C7, and BS6(RS)C2 lines test-
crossed to BSCB1(R)C7. 
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population cross. The population crosses had high yields in 
most environments, and were often within the L.S.D. of some 
of the check hybrids. So, because these population crosses 
did so well, the comparisons of the line crosses with the pop­
ulation crosses were not as impressive as Russell and Eberhart 
(1975) reported. 
The type of gene action exhibited by the selected lines 
is an important consideration for determining the method of 
selection. Most of the genetic variation among the line cross­
es for yield and the other agronomic traits was attributed to 
general combining ability (GCA) of the lines. Specific combin­
ing ability (SCA) for yield was significant for two of the six 
sets of line crosses. The results showed that reciprocal re­
current selection did not select for SCA in crosses between 
lines derived from BSSS(R)C7 and BSCB1(R)C7. Mean yield of the 
BSSS(R)C7 X BSCB1(R)C7 set of line crosses was slightly greater 
than the mean yzsld of the BS13(S2)C1 x 5SC51(R)C7 set. Hotn 
population crosses also yielded about the same, vchich suggests 
that the improvement in BSSS(R)C7, BSCB1(R)C7, and BS13(S2)C1 
has been through the increase of frequencies of favorable al­
leles exhibiting partial to complete dominance. 
Russell and Eberhart (1975) also reported that most of 
the variation among the line crosses was caused by GCA of the 
lines. They did find SCA to be significant for the BSSS(R)C5 
X BSCB1(R)C5 set of line crosses, which indicated that non-
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additive gene action was important for those selected lines in 
crosses. Penny and Eberhart (1971), however, reported that 
overdominance was not important in BSSS(R) and BSCBl(R). Later, 
Eberhart et al. (1973) reported that improvement in the popula­
tion cross between BSSS(R)C5 and BSCB1(R)C5 may be the result of 
changing gene frequencies at loci involving overdominant (or 
pseudo-overdominant) gene action. 
Hoegemeyer and Hallauer (1976) found that the variation 
among crosses of lines derived from populations improved by 
reciprocal full-sib selection was caused primarily by GCA of 
the lines. They did find SCA to be positive for the tested 
line pairs; however, the GCA effects of the lines were still 
more important than SCA effects of the crosses. 
Studies that have used an inbred tester for recurrent 
selection for SCA have shown that the populations were improved 
for GCA rather than SCA (Russell et al., 1973; Horner et al., 
1973; and Walejko and Russell, 1577). My data agree with these 
studies that the primary type of gene action for yield is ad­
ditive and that overdominance is relatively minor. Comstock 
et al. (1949) suggested that RRS and recurrent selection for 
GCA would be equivalent over the long term when partial to 
complete dominance existed. However, if overdominance were 
important, then RRS would be superior to selection for GCA 
and equivalent to recurrent selection for SCA. In the event 
that gene action ranged from partial dominance to overdomi-
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nance, RRS would be superior to either of the other two meth­
ods . 
My results suggest that, even though most of the genetic 
variance is additive, selection for an improved population 
cross also produces high-yielding single crosses. Therefore, 
RRS in two diverse populations should be a valuable method for 
improving source populations for single-cross development. 
Another measure of the usefulness of these recurrent se­
lection programs was the performance of the derived single 
crosses relative to some of the highest yielding open-pedigree 
hybrids grown in Iowa. Although the line crosses did not yield 
as well as the best single-cross checks, they were often as 
good as or better in standability and had lower grain moisture 
percentages. The best yielding line cross from the design II, 
LSSS(R)C7-287 X BSCEl(R)C7-093, yielded 6.8 q/ha more than 
B73 X Mo17 and had significantly better root and stalk lodging 
resistance. The reciprccal recurrent selection program at 
Iowa State University involves the evaluation of S^  lines prior 
to testcrossing as well as their testcross performance with the 
reciprocal population. Yield trials are machine-harvested so 
that selection is for harvestable grain yield rather than total 
grain yield. Selection in BS13(S2)Cn involves selection among 
S^  progenies for corn borer resistance, stalk rot resistance, 
and other agronomic traits, then S2 progenies are evaluated for 
yield in replicated trials. The data presented suggest that 
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these recurrent selection programs have developed populations 
which are good sources of inbred lines that are comparable in 
hybrid combinations to some of the best public line single 
crosses. 
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PART III: DIALLEL ANALYSIS OF SELECTED LINES 
DERIVED FROM BSSSCO AND BSlSCSgiCl 
141 
INTRODUCTION 
The objective of recurrent selection is to increase the 
frequencies of favorable alleles in a population. A conse­
quence of changing allelic frequencies is a change in variance. 
Falconer (1960) showed that in the case of complete dominance, 
dominance variance was maximal when p = q = 0.5, but additive 
variance was maximal when q = 0.75. Therefore, the relative 
portion of additive and dominance variances will change if 
selection effectively changes allelic frequencies. 
Hallauer and Miranda (1981) summarized the amount of 
total genetic variance and additive genetic variance for sev­
eral populations involved in long-term recurrent selection 
programs at Iowa State University. They reported that the 
yields of most of the populations had increased; however, the 
genetic variances of the improved populations were not differ­
ent from the CO populations. The results, however, were part­
ly confounded with the increased genetic variability noted in 
the later cycles caused by the change from hand-harvesting to 
machine-harvesting the yield trials. 
In addition to the effects of selection on the population, 
the breeder is also interested in the performance of selected 
lines derived from the improved population. Therefore, these 
selected lines should also be evaluated for their performance 
and genetic variance. 
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This study was conducted to evaluate the changes in gen­
eral and specific combining ability among selected lines de­
rived from BSSSCO and the improved version, BSlSfSgiCl. 
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MATERIALS AND METHODS 
The cultivars studied in this section included a four-
line diallel among selected lines derived from the BSSSCO and 
a four-line diallel among selected lines derived from BS13(S2) 
CI. These 12 crosses were grown as part of Experiment 22 at 
four locations in 1980 and 1981 and as Experiment 28 at Ames 
in both years. The two source populations, BSSSCO and 
BSlSfSgjCl, were included in Experiment 28. 
Experiment 22 was arranged as an 11 x 12 rectangular lat­
tice with two replications in each environment. Plots con­
sisted of two rows 72.6 cm apart and 5.5 m long. The plots 
were thinned to a density of 62,182 plants/ha at six environ­
ments and to 55,016 plants/ha at two environments. Data for 
root and stalk lodging and dropped ears were taken prior to 
harvest. All plots were machine-harvested with no gleaning. 
Plot grain weight and moisture were measured on the combine, 
and plot grain weight was converted to q/ha at 15.5% moisture. 
Experiment 28 was a randomized complete block design with 
five replications each year. Three-row plots were used with 
rows spaced 76.2 cm and with 17 hills spaced 25.4 cm. Plots 
were thinned to a density of 51,600 plants/ha. Data were ob­
tained by measuring 10 competitive plants per plot. Grain 
and ear traits were taken after drying the ears to a uniform 
moisture content. The traits measured in Experiment 28 and 
details of the statistical analyses were described in the first 
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Materials and Methods section. Both diallels were analyzed 
according to Griffing's (1956) Model I, Method 4 that applies 
to a fixed set of genotypes in which only crosses were 
grown. 
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RESULTS 
Significant differences among the cultivars were found 
for all traits evaluated in Experiment 28 (Table 32). The 
variation among the cultivars was subdivided into orthogonal 
comparisons among and within the groups of the cultivars grown 
in Experiment 28. The comparison of BSSS crosses versus 
BS13(82)01 crosses was of most interest because this compari­
son indicated whether there was a significant difference be­
tween the means of these two diallels. This source of varia­
tion was significant for all the traits measured in Experiment 
28 except kernel depth. The average yield of the BSSSCO 
crosses was 10.9 q/ha more than the average yield of the 
3513(82)CI crosses (Table 33). The BS13(82)01 crosses were 
greater for kernel weight, grain-filling duration, ears/plant, 
and possessed a shorter pollen-to-silking interval. The 
BSSSCO crosses, however, were superior for grain-filling rate, 
shelling percentage, harvest index, kernel row number and 
depth, and ear length and diameter. 
The two parental populations were significantly differ­
ent for yield, kernel weight, grain-filling rate, ears/plant, 
pollen-to-silking interval, and ear length (Table 32). In 
contrast to the diallels, BS13(82)01 was significantly higher 
yielding than BSSS (Table 33). The BS13(82)01 population was 
also improved for kernel weight, grain-filling rate and dura­
tion, ears/plant, harvest index, ear length, and kernel depth. 
Table 32. Combined analyses of variance for Experiment 28 
Source df , Yield 
300-kernel 
weight . 
Years (Y) 1 664.27 836.43 
Replications/Y 8 60.86 31.42 
Cultivars 13 500.69* 911.72** 
BSSS crosses 5 67.55 1,258.47** 
BSUfSgiCl 5 46.59 331.03 
BSSS vs. BS13(S2)C1 1 3,494.67** 2,339.07** 
Populations 1 905.86** 1,559.38** 
Crosses vs. populations 1 1,521.71** 20.55 
Cultivars x Y 13 179.45** 73.22** 
BSSS crosses x Y 5 310.71** 91.22** 
BSlSfSgiCl crosses x Y 5 30.02 91.58** 
(BSSS vs. BS13(S^ )C1) x Y % 515.38** 59.64 
Populations x Y 1 92.63 5.41 
(Crosses vs. pops.) x Y 0.14 89.25* 
Pooled error 104 72.70 17.78 
M^ean squares multiplied by 10^ . 
M^ean squares multiplied by 10^ . 
* * * 
' Significant at the .05 and .01 levels, respectively. 
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Mean squares 
Grain-filling Shelling Harvest 
duration rate^ . Ears/plant^  . percentage index 
830.58 11.92 31.50 3.52 22.05 
7.47 7.06 5.08 8.05 4.73 
116.25** 68.24** 37.90** 77.63** 13.87** 
268.74** 234.00** 1.02 84.91** 21.40** 
13.51 8.50 16.60 43.23** 0.96 
48.88* 423.60** 270.80** 349.87** 36.72** 
28.80 47.81* 98.00** 19.01 6.39 
24.34 171.89** 36.00 2.60 22.60* 
15.32 10.72 10.27 6.67 4.61 
23.78* 16.90 10.57 10.74 6.60 
7.88 2.20 5.06 4.19 2.04 
5.21 46.06* 18.75 1.47 8.41 
7.20 2.02 8.00 2.52 3.37 
12.63 1.75 28.60* 6.47 6.92 
8.73 7.15 7.03 6.57 3.64 
Table 32. (continued) 
Source df 
Days to 
anthesis 
Days to 
silk 
Years (Y) 1 801.61 768.46 
Replications/y 8 3.98 6.15 
Cultivars 13 20.64** 21.37** 
BSSS crosses 5 11.10** 16.31** 
BS13 (82)01 crosses 5 19.72 21.03** 
BSSS vs. BS13(82)01 crosses 1 78.40** 14.70** 
Populations 1 1.80 0.80 
Crosses vs. populations 1 34.00** 75.60** 
Cultivars x Y 13 2.98* 2.61 
BSSS crosses x Y 5 2.59 3.11 
6813(82)01 crosses x Y 5 5.34** 3.47 
(BSSS vs. BS13(S^ )C1) x Y 1 7.01* 6.53* 
Populations x Y 1 0.00 3.20 
(Crosses vs. pops.) x Y 1 0.20 0.58 
Pooled error 104 1.30 1.54 
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Meaa squares 
Pollen-silk Kernel Ear Kernel 
interval row no. length . . . diameter^  . depth 
0.35 4.61 64.19 56.58 3.11 
2.69 1.02 2.47 2.79 15.80 
5.96** 14.32** 20.78* 23.64** 37.90* 
5.71 13.56 20.16** 34.60 46.60* 
2.11 11.31** 15.66 100.00** 150.00*: 
25.21** 48.77** 8.64* 57.00** 63.02 
5.00* 14.28 34.32** 0.00 9.25 
8.20** 0.01 49.54** 3.09 35.10 
0.98 1.50** 5.62** 2.44 20.20 
0.92 2.35** 2.41 7.20** 19.70 
0.70 0.37 7.15** 2.48 4.96 
0.01 2.79* 17.33** 0.08 58.52 
3.20 2.24* 4.80 0.02 75.65* 
1.46 1.50 2.50 0.43 9.50 
1.03 0.56 1.76 2.20 16.95 
Table 33. Means of individual entries combined over years for Experiment 28 
Kernel Grain-filling Shelling Harvest 
Yield weight Duration Rate Ears/plant percentage index 
Pedigree q/ha g days g/day % 
BSSSCO crosses 
B14A X B37 97.4 102.0 68.9 2.73 1.0 
00 r—1 00 0.44 
B14A X B40 95.7 94. 9 70.0 2.65 1.0 79.9 0.44 
B14A X B44 93.4 90.3 71.2 2.55 1.0 85.6 0.49 
B37 X B40 92 .5 91. 9 67.4 2.66 1.0 77.6 0.45 
B37 X B44 89.9 81.5 67.0 2.61 1.0 84.0 0.46 
B40 X B44 92.4 70.0 56.8 3.15 1.0 83.3 0.56 
Mean 93.6 88. 4 66.9 2.73 1.0 82.0 0.47 
BSlSfSgiCl crosses 
004 X 074 81.1 96.2 67.9 2.31 1.1 76.2 0.43 
004 X 103 81.5 101.1 68.4 2.31 1.0 81.2 0.45 
004 X 205 84.3 105.5 67.6 2.41 1.1 79.3 0.44 
074 X 103 82.0 91.1 68.0 2.34 1.1 79.4 0.43 
074 X 205 81.1 90 o 8 66.7 2.36 1.1 76.0 0.43 
103 X 205 86.4 98,7 70.2 2.39 1.1 79.7 0.45 
Mean 82.7 97,2 68.1 2.35 1.1 78.6 0.44 
Source populations 
BSSSCO 72.0 82.9 67.5 2.07 0.9 81.7 0.40 
BSlSfSglCl 85.5 100. 6 69.9 2.38 1.1 79.7 0.44 
L.S.D. (.05)* 11.8 7.6 2.6 0.24 0.07 2.3 0.05 
L.S.D. (.05)^  4.8 3.1 1.1 0.07 0.03 0.9 0.02 
L^.S.D. to detect significant differences between individual entries. 
L^.S.D. to detect significant differences between the means of the two sets 
of crosses. 
Table 33. (continued) 
Kernel Ear Kernel Pollen-silk 
row no. Length Diameter depth Anthesis Silk interval 
Pedigree cm days 
BSSSCO crosses 
B14A X B37 14.9 18.9 4.7 0.95 78.3 80.2 1.9 
B14A X B40 16. 4 18.0 4.9 0.79 79.6 81.2 1.6 
B14A X B44 15. 7 20.9 4.4 0.81 78.2 81.3 3.1 
B37 X B40 16.6 16.7 4.9 0.84 78.3 80.2 1.9 
B37 X B44 16.4 17.7 4.7 0.93 77.1 80.0 2.9 
B40 X B44 18.4 18.2 4.8 0.92 80.0 83.4 3.4 
Mean 16.4 18.4 4.7 0.87 78.6 81.1 2.5 
BS13(82)01 crosses 
004 X 074 16.2 16.9 4.8 0.83 80.8 82.2 1.4 
004 X 103 14.8 16.9 4.6 0.88 77.9 79.8 1.9 
004 X 205 13.7 16.9 4.6 0.85 80.1 80.8 0.7 
074 X 103 16.6 16.6 4.7 0.84 80.4 82.0 1.6 
074 X 205 15.0 19.6 4.4 
103 X 205 14.7 18.4 4.5 
Mean 15.2 17.9 4.6 
Source populations 
BSSSCO 16.7 15.1 4.6 
BS13(S2)C1 15.0 17. 7 4.6 
L.S.D. (.05)^  1.1 2.1 0.1 
L.S.D. (.05)b 0.4 0.9 0.05 
0 .72 
0.83 
0. 83 
82.2 
79.8 
80.2 
84.1 
81.6 
81.8 
1.9 
1.8 
1.6 
0.78 80.5 83.7 3.2 
0.83 81.1 83 .3 2,2 
0.12 1.0 1.1 0.9 
0.05 0.4 0.4 0.4 
en U> 
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Similar results were obtained in Experiment 22 (Table 34). 
The BSSSCO crosses averaged 6.4 q/ha more than BSlSfSgjCl 
crosses and had better root lodging resistance. Like Experi­
ment 28, BSlSfSgïCl yielded significantly more than BSSSCO. 
The analyses showing GCA and SCA for the BSSSCO and 
BSlSfSgjCl diallels are presented in Table 35. Yield was the 
only trait included in the table because it was the primary 
criterion of selection and was the trait of most interest for 
gaining information about gene action. Diallel analyses of 
the other traits appear in Appendix Tables A10-A13; however, 
I will not discuss these data. Highly significant differ­
ences (p<0.01) for yield among the crosses within both dial­
lels were detected in Experiment 22 (Table 35). In contrast, 
differences among the crosses for mean yields in Experiment 28 
were not large, and the mean squares were not significant. 
The mean yields of the crosses within each diallel did not 
differ greatly (Table 33). It seems that the combination of 
higher plant densities and machine-harvested yield in Experi­
ment 22 may have accentuated yield differences among the 
crosses so that significant differences were detected. Be­
cause the plots were machine-harvested differences for lodging 
resistance among the crosses may have partly caused the yield 
differences in Experiment 22. Stalk lodging ranged from 6.2 
to 43.3% for the BSSSCO crosses and from 11.6 to 25.5% for the 
BS13(S2)C1 crosses. Thus, plot technique was a factor for de-
Table 34. Entry means of the BSSSCO and BSlSfSgjCl diallels grown as part of 
Experiment 22 
Pedigree 
BSSSCO crosses 
B14A X B37 
B14A X B40 
B14A X B44 
B37 X B40 
B37 X B44 
B40 X B44 
Mean 
BS13(S2)C1 crosses 
004 X 074 
004 X 103 
004 X 205 
Grain 
yield 
q/ha 
Grain 
moisture 
Lodging 
74.1 
90.3 
6 2 . 0  
78.7 
73.5 
65.5 
74.0 
59. 4 
65.8 
75.7 
19.3 
23.2 
19.8 
21.8 
21.0 
22.3 
21.2 
20.5 
20.1 
20.4 
root stalk 
% 
Dropped 
ears 
2.5 
3.1 
2 . 6  
5.7 
3.2 
1.7 
3.1 
4.9 
4.1 
7.3 
6 . 2  
19.5 
15.0 
23.2 
10.4 
43.3 
19.6 
25.5 
16.5 
12.5 
0.3 
0 . 0  
0.4 
0 . 0  
0.5 
0 . 0  
0.2 
0 . 0  
0 . 0  
0 . 0  
074 X 103 67.4 20.9 7.9 11.6 0.1 
074 X 205 65.8 21.3 12.2 21.5 0.4 
103 X 205 71.6 21.7 13.4 10.8 0.1 
Mean 67.6 20.8 8.3 16.4 0.1 
Source populations 
BSSSCO 50.3 23.1 5.4 14.1 0.7 
BS13(S2)C1 65.0 22.0 9.8 16.0 1.1 
L.S.D. (.05)^  9.4 1.2 6.7 8.3 0.7 
L.S.D. (.05)^  3.8 0.5 2.7 3.4 0.3 
L^.S.D. to detect significant differences between individual entries. 
L^.S.D. to detect significant differences between the means of the two sets 
of crosses. 
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Table 35. Analyses of variance for yield of the diallel 
among the BSSSCO lines and the diallels among the 
BSlSfSglCl lines grown in Experiments 22 and 28 
BSSSCO crosses . B513(^ 2)CI crosses 
Source df Exp. 22 Exp. 28 Exp. 22 Exp. 28 
Crosses 5 1,613.72** 67.55 497.18** 46.59 
GCA 3 1,026.91* 74.78 580.61** 55.90 
SCA 2 1,493.95** 57.15 372.03* 32.62 
Crosses x Y 35(5) 207.80** 310.03** 105.05 30.02 
GCA X Y 21(3) 270.IS** 516.71** 90.72 50.03 
SCA X Y 14(2) 114.22 -12.88 127.30 -1.10 
Pooled error 938 (104) 97.47 72.70 97.47 72.70 
F^or sources of variation that had different degrees of 
freedom. Experiment 28 degrees of freedom are in parentheses. 
* * * 
' Significant at the .05 and .01 levels, respectively. 
Table 36. GCA effects of the selected lines derived from 
BSSSCO in 1980 and 1981, Experiment 28 
GCA effects 
Line 1980 1981 
B14A -0.70 6.58 
B37 -3.40 2.48 
B40 -0.85 0.83 
B44 4.95 -9.89 
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termining whether there were significant differences among the 
crosses. 
No significant differences were detected among crosses 
for the GCA and SCA sources of variation in Experiment 28 
(Table 35). The GCA x year interaction was significant for the 
BSSS crosses in both experiments. Table 36 shows that the GCA 
effects of the lines completely reversed from 1980 to 1981 
causing the GCA x year interaction in Experiment 28. 
The data from Experiment 22 gave some information about 
the genetic variation within these two diallels because signifi­
cant differences were expressed among the crosses within each 
group. More variation was observed among the BSSSCO crosses 
than among the BS13(S2)C1 crosses (Table 35). Both GCA of the 
lines and SCA of the crosses were significant for the BSSSCO 
crosses. The SCA mean square was larger than the GCA mean 
square for the BSSSCO diallel, which indicated that deviations 
of the crosses were relatively more important than the average 
effects of the lines. These data suggested that nonadditive 
genetic effects were relatively more important than additive 
genetic effects in explaining the variation among crosses 
derived from BSSSCO. 
Although less variation was observed among the BS13(S2)C1 
crosses, both GCA and SCA mean squares were significant (Table 
35). In contrast to the BSSS diallel, variation caused by 
GCA of the lines was larger than the variation attributed to 
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SCA of the crosses. This indicated that additive genetic 
effects were more important than nonadditive genetic effects 
in accounting for the variation among this group of lines. 
The GCA and SCA effects of the lines and crosses, re­
spectively, are shown in Tables 37-40. Generally, the effects 
were smaller in Experiment 28 because there was less variation 
among the crosses in this experiment. GCA effects of the lines 
were relatively consistent for both experiments, except that 
B37 was positive in Experiment 22 and negative in Experiment 
28 but not significant in either experiment. SCA effects, 
however, were not consistent between experiments, which may 
have been partly caused by the different methods of harvesting 
in the two experiments (machine- versus hand-harvesting). 
Because the GCA and SCA mean squares were significant for 
both diallels in Experiment 22, I will discuss the GCA and SCA 
effects from this experiment in greater detail. The large, 
negative GCA effect for B4 4 was caused by its low yields in 
crosses with the other three lines. The low yields of B44 
were partly caused by its susceptibility to lodging, particu­
larly in the B40 x B44 cross. The other three lines had posi­
tive GCA effects, with B40 having the highest GCA effect. The 
B14A X B40 and B37 x B44 crosses had large positive SCA ef­
fects, which indicated that these crosses performed better 
than expected based on the average performance of the lines. 
In the BSlSfSgïCl diallel, line 205 had the highest GCA 
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Table 37. GCA and SCA effects estimated from the diallel 
among lines derived from BSSSCO, Experiment 22 
B37 B40 B4.4 GCA effects 
B14A -4.22^  7.88 -3.67 2.18+1.51 
B37 -3.67 7.88 2.13±1.51 
B40 -4.22 6.23+1.51 
B44 -10.53+1.51 
S^CA effect of each cross, ± 1.43. 
Table 38. GCA and SCA effects estimated from the diallel 
among lines derived from BSSSCO, Experiment 28 
B37 B40 B44 GCA effects 
B14A 1.95^  -1.05 -0.90 2.18±1.65 
B37 -0.90 -1.05 -0.88±1.65 
B40 1.95 0.43+1.65 
E44 -2, 
S^CA effect of each cross, ± 1.56. 
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Table 39. GCA and SCA effects estimated from the diallel 
among lines derived from BSlSfSgiCl, Experiment 22 
074 103 205 GCA effects 
004 -2.12^  -1.82 3.93 -0.98±1.51 
074 3.93 -1.82 -5.13+1.51 
103 -2.12 0.98±1.51 
205 5.13+1.51 
S^CA effect of individual cross, ± 1.43. 
Table 40. GCA and SCA effects estimated from the diallel 
among lines derived from BSUfSglCl, Experiment 28 
074 103 205 GCA effects 
004 1.02^  -1.43 0.42 -0.65+1.65 
074 0.42 -1.43 -2.00±1.65 
103 1.02 0.85+1.65 
205 1.80+1.65 
S^CA effect of individual cross, ± 1.56. 
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effect and line 074 had a large, negative GCA effect. Like 
B44, line 074 exhibited poor stalk quality in hybrid combina­
tions, which partly caused its low yields. Crosses 004 x 205 
and 074 x 10 3 expressed high, positive SCA effects. 
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DISCUSSION 
The results showed that the mean performance of the 
crosses among the selected lines derived from BSlSfSgjCl was 
less than the crosses among the selected BSSSCO lines. This 
comparison, however, does not give any information on the com­
bining ability of these two groups of lines because they were 
not crossed to a common tester. In crosses with selected 
lines from BSCB1(R)C7, the BSlSfSgjCl lines averaged 83.8 q/ha 
which was 9.8 and 16.2 q/ha more than the BSSSCO and BS13(S2)C1 
diallels, respectively. Because SCA was significant for both 
sets of diallels in Experiment 22, the variation in yields of 
the crosses was partly caused by nonadditive genetic effects. 
Therefore, the mean yield of each diallel was not entirely de­
termined by the frequency of favorable alleles that the lines 
possessed but also by the interactions among and between the 
alleles. The fact that the BSSSCO diallel had a higher SCA 
variance than the BSUfSgiCl diallel indicated that the BSSS 
lines were more diverse than the BS13(S2)C1 lines. 
This genetic diversity among the BSSSCO lines was demon­
strated by the fact that the variance among these crosses was 
greater than the variance among the BSlSfSgïCl crosses in Ex­
periment 22. The SCA source of variation was greater than GCA 
for the BSSSCO crosses, which indicated that nonadditive genet­
ic effects were relatively more important than additive genetic 
effects for this group. Variation attributed to SCA was 
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partly caused by differences in allelic frequencies among the 
lines. So, the highly significant specific combining effects 
also suggested that the BSSSCO lines differed substantially 
in allelic frequencies. In contrast, the variation caused by 
GCA of the lines was more important than the SCA source of 
variation among the crosses of lines derived from BS13(82)01. 
This indicated that the lines were not as genetically diverse 
and that the additive genetic effects were more important than 
the nonadditive genetic effects in explaining the variation 
among this group of crosses. 
The fact that selection has improved the BSlSfSgiCl popu­
lation indicates that the frequencies of some favorable domi­
nant alleles have increased. Because only 10 lines have been 
recombined each cycle, genetic drift may also have affected 
allelic frequencies in this population. It seems that the 
combination of selection and drift has increased or even fixed 
the frequencies of many favorable alleles. Therefore, the 
best lines derived from BSlSfSgjCl tend to have many alleles 
in common; thus, there was reduced variation among the crosses. 
Falconer (1960) showed that in the case of complete dom-
l, 
inance total genetic variance is maximized at p = 1 - ih) r 
where p equals the frequency of the favorable allele. Addi­
tive variance is maximized when p = 0.25 and dominance variance 
is maximized when p = q = 0.5. Therefore, if selection is 
effective in increasing allelic frequencies the total genetic 
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variance is decreased and the relative portions of additive 
and dominance variance are also changed. Because the diallel 
of BSlSfSgiCl lines showed reduced genetic variability it 
appears allelic frequencies have moved toward fixation and, 
therefore, the selected lines are not as diverse as the selec­
ted lines derived from BSSSCO. 
Other studies have evaluated populations for changes in 
genetic variances after recurrent selection for yield. Harris 
et al. (1972) found that several cycles of mass selection had 
decreased the genetic variability of Hays Golden. Kevern 
(1981) showed that the genetic variance for yield had not 
changed for BSSS(R)C8, but had decreased for BSCBl(R)C8. Hal-
lauer and Miranda (1981) summarized the genetic variances of 
several populations that have been involved in long-term se­
lection programs at Iowa State University. They reported that 
genetic variability had not decreased; however, selection was 
probably for different genes in the later cycles because the 
yield trials are machine-harvested rather than hand-harvested 
as they were in the earlier cycles. Therefore, genetic vari­
ance may or may not decrease with selection depending on the 
population, the number of cycles of selection, and the effects 
of genetic drift. 
The lines selected from BSSSCO were elite inbred lines 
with excellent combining ability. These lines survived exten­
sive testing; thus, they were known to possess good combining 
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ability. Inbreds B14A and B37 were used extensively as parents 
in the commercial seed corn industry. For exemple, enough B37 
was grown in 1970 to account for 25.7% of the hybrid seed corn 
needed (Zuber and Darrah, 1980). B14A was popular in the 
1950s. B40 and B44 were not used by the seed industry because 
they were not agronomically desirable, but they possess good 
combining ability. In comparison, the BSlSfSglCl lines were 
tested only as progenies and in topcrosses with B73 and 
MC17, SO they have not had the extensive testing as have the 
BSSSCO lines. So, the combination of genetic diversity and 
positive nonadditive genetic effects may explain why the 
BSSSCO diallel yielded more than the BS13(82)01 diallel. 
Although I had only a limited sample of four selected 
lines from each of these populations, the data indicated some 
of the genetic changes that have been caused by selection and 
possibly genetic drift. The results showed that the lines 
from the improved population were genetically similar and that 
GCA contributed more to variation among the crosses of these 
lines than did SCA. These data also indicated genetic varia­
bility has decreased among selected lines derived from BS13(S2). 
Based on the performance of BS13(82)01 and the type of gene 
action exhibited by the selected lines derived from this popu­
lation, it seems that selection has increased the frequencies 
of favorable alleles at loci exhibiting partial to complete 
dominance. 
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SUMMARY AND CONCLUSIONS 
This study was conducted to evaluate the effectiveness of 
reciprocal recurrent selection, recurrent selection for general 
combining ability (GCA) in one population, and half-sib recur­
rent selection in an intervarietal cross. The results showed 
that reciprocal recurrent selection in BSSS(R) and BSCBl(R) 
and recurrent selection for GCA in BSlSfSg) were equally ef­
fective for improving the Stiff Stalk Synthetic x Corn Borer 
Synthetic cross. In addition, the cross between the two im­
proved versions of BSSS, BSlSfSgjCl and BSSS(R)C7, yielded 
similar to the improved Stiff Stalk x Corn Borer crosses. 
Population crosses involving the improved version of the inter­
varietal hybrid, BS6, were significantly lower yielding than 
the other population crosses, indicating that selection within 
this population was not effective for improving its yielding 
ability. 
The significant yield improvement of the BSSS(R) x 
BSCBl(R) cross after seven cycles of reciprocal recurrent se­
lection agreed with results of previous studies that reciprocal 
recurrent selection is an effective breeding method for im­
proving varietal crosses. My data also showed that recurrent 
selection for GCA was effective for developing a population 
with good combining ability. 
Reciprocal recurrent selection was proposed by Comstock 
et al. (1949) to take advantage of all types of gene action. 
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If gene action ranged from partial dominance to overdominance, 
reciprocal recurrent selection would be the most effective 
method of selection to inçrove the population cross. If 
there is no overdominance, then reciprocal recurrent selection 
and recurrent selection for GCA, based on half-sib test, would 
be equivalent. My results showed that these two methods were 
similar for improving the population cross; therefore, over-
dominance does not seem to have had a major roll in responses 
to selection in these populations. 
These results agree with previous studies that used 
inbred testers to improve populations. These studies usually 
found that although the improved population and tester did ex­
press some specific combining ability (SCA), the improved pop­
ulation was usually improved for GCA (Horner et al., 1973; 
Russell et al., 1973; and Walejko and Russell, 1977). 
Responses of the populations per se showed mixed results 
as both BSLJVSGVCL and BSSS(K)C7 increased significantly in 
yield, but BSCB1(R)C7 and BS6(RS)C2 both decreased. Because 
only 10 lines were recombined each cycle, the effects of se­
lection on changing gene frequencies in these populations were 
confounded with the effects of genetic drift. My results in­
dicated that selection was effective for increasing the fre­
quencies of favorable alleles in BS13(S2)C1 and BSSS(R)C7. 
Sets of crosses among selected lines derived from the 
improved populations had average yields similar to their re­
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spective population crosses. These results differed from 
results obtained by Russell and Eberhart (1975) who reported 
that the average yields of the line x line crosses were signif­
icantly greater than the population crosses. I had individual 
crosses that yielded more than the population crosses; however, 
these comparisons were usually not significant. The best line 
crosses were comparable to the check hybrids for overall ag­
ronomic acceptability. I compared the line crosses with the 
check hybrids using an index that took into consideration 
yield, grain moisture, and standability of the hybrids and 
found a few line crosses that were just as good as the best 
checks. 
Most of the variation among the crosses of the selected 
S2 lines derived from the improved populations was attributed 
to GCA of the lines. Even in the BSSS(R)C7 x BSCB1(R)C7 set, 
GCA was greater than SCA. Therefore, regardless of the selec­
tion method used to improve the populations, additive genetic 
effects were more important than nonadditive genetic effects 
for the selected lines derived from these populations. Non­
additive gene action was not completely negligible, however, 
because the best three line crosses were derived from the 
BSSS(R)C7 X BSCB1(R)C7 set. Also, none of the BSSS(R)C7 x 
BS13(82)01 line crosses yielded as well as the best Stiff Stalk 
X Corn Borer line crosses. This indicated that the best 
BSSS(R)C7 X BSCB1(R)C7 line crosses possessed some unique gene 
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combinations that resulted in yields higher than expected 
based on the average performance of the parents. So, selec­
tion has been primarily for additive genes; however, when try­
ing to identify the best cross, nonadditive gene action be­
comes a factor. 
The results of the two diallels among selected lines from 
BSSSCO and BSlSCSgjCl indicated that the selected lines from 
BSlSfSgïCl were more genetically similar than were the BSSSCO 
lines. Because selection has increased the frequencies of 
favorable alleles in BSlSfSgïCl, the selected lines tended to 
possess many of the same favorable alleles. 
The choice of a recurrent selection method depends on the 
breeder's objectives, the resources available, and the type of 
gene action present. The objective of most maize breeding 
programs is to develop high-yielding hybrids. Therefore, I 
would conduct reciprocal recurrent selection using two diverse 
populations. Although my results showed that reciprocal re­
current selection and recurrent selection for GCA were equiv­
alent, they also indicated that selection should be conducted 
in two unrelated populations. Because two independent selec­
tion programs for GCA require the same resources as one recip­
rocal recurrent selection program with two populations, I 
would choose the latter as a long term method to develop su­
perior hybrids. 
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APPENDIX 
Table Al. Analyses of variance for agronomie traits. Ames, 1980 (Experiment 00522) 
Mean squares 
Grain Grain Lodging Dropped^ Barren 
Source df yield moisture root stalk ears plants 
Replications 1 983.69 0. 72 3120.84 9.47 0.00 55. 46 
Cultivars 
Unadjusted 131 375.26** 11.32** 232.77** 24 .98** 3.52** 35.46** 
Adjusted 131 376.13** 11.68** 254.11** 24.75** 3.52** 35.46** 
Blocks 22 125.50 5.47 249.21 6.36 1.64 13.18 
Error 
RCBD 131 110.30 4.22 126.03 5.55 2.26 14.61 
Effective __b 109.87 4.15 111.54 5.52 2.26 14.61 
(109) (109) (109) (109) (131) (131) 
L.S.D. (0.05) 21.00 4. 08 21.12 4.70 0.95 7.64 
C.V. {%) 13.40 9.38 96.02 90.61 326.20 95.65 
^Mean squares multiplied by 10. 
^Effective e];ror degrees of free don. varies '-'ith each trait anc; js given ir carer-
clieses belo'..' rean soiic^re. 
* * 
Significant at the .Cl level. 
Table A2. Analyses of variance for agronomic traits, Ankeny, 1980 (Experiment 00622) 
Mean squares 
Source df 
Grain 
yield 
Grain 
moisture 
Lodging 
root stalk 
Dropped 
ears 
Replications 
Cultivars 
Unadjusted 
Adjusted 
Blocks 
Error 
RCBD 
Effective 
L.S.D. (0.05) 
C.V. (%) 
131 
131 
2 2  
131 
620.91 
451.(39** 
436.«3** 
345.02 
184.23 
166.43 
(109) 
25 . i.O 
17.09 
52. 39 
5.62** 
5.62** 
1.74 
2 . 2 6  
2 . 2 6  
(131) 
3.01 
8.27 
17.16 
17.78** 
15.90** 
25.70 
11.06 
9.07 
(109) 
6 . 0 2  
225.93 
1.13 
4.50** 
4.61** 
4.00 
2.83 
2.75 
(109) 
3.31 
176.39 
5.60 
2.78 
2.78 
2.52 
2.78 
2.78 
(131) 
0. 33 
1144.52 
^Mean squares multiplied by 10^. 
^Effective error degrees of freedom varies with each trait and is given in paren­
theses below mean square. 
* * . Significant at the .01 level. 
Table A3. Analyses of variance for agronomic traits, Clarence, 1980 (Experiment 00722) 
Mean squares 
Source df 
Grain 
yield 
Grain 
moisture 
Lodging 
root stalk 
Dropped 
ears 
Broken 
plants 
Replications 1 
Cultivars 
Unadjusted 131 
Adjusted 131 
Blocks 22 
Error 
RCBD 131 
Effective 
L.S.D. (0.05) 
C.V. (%) 
104.28 
752.01** 
757.01** 
71.04 
75.42 
75. 42 
(131) 
17.37 
10. 9 4 
0.58 
61.87** 
61.87** 
7.21 
5.64 
5.56 
(109) 
1.49 
3.47 
358.62 
398.35** 
397.09** 
92 . 33 
90.00 
89.99 
(109) 
18.97 
87.64 
24.71 
55.96** 
55.96** 
9.20 
9.97 
9.97 
(131) 
6.23 
119.11 
14.01 
7.85 
7.85 
7.28 
7.80 
7.80 
(131) 
1.77 
505.10 
57.31 
92.86** 
91.77** 
18.37 
16.05 
15.9 8 
(109) 
7.99 
90.58 
Mean squares multiplied by 10. 
^Effective error degrees of freedom varies with each trait and is given in paren­
theses below mean square. 
** 
Significant at the .01 level. 
Table A4. Analyses of variance for agronomic traits, Martinsburg, 1980 
(Experiment 00822) 
Mean squares 
Source df 
Grain 
yield 
Grain 
moisture 
Lodging 
root stalk 
Dropped' 
ears 
Replications 
Cultivars 
Unadj usted 
Adj usted 
Blocks 
Error 
RCBD 
Effective 
L.S.D. (0.05) 
C.V. (%) 
131 
131 
2 2  
131 
77.9 7 
340.73** 
340.73** 
35.70 
53.25 
53.25 
(131) 
14.5 9 
12.22 
4.85 
2.59** 
2 . 59** 
1. 47 
1.63 
1.63 
(131) 
2.55 
7.92 
3.59 
74.43** 
73.64** 
31.61 
26.48 
26.29 
(109) 
10.25 
105.05 
129.10 
132.31** 
132.31** 
28.71 
43.87 
43.87 
(131) 
13.25 
76.16 
11.35 
3.71** 
3.71** 
1.91 
2.31 
2.31 
(131) 
0.96 
347.49 
Mean squares multiplied by 10. 
^Effective error degrees of freedom varies with each trait and is given in paren­
theses below mean square. 
* * 
Significant at the .01 level. 
Table A5. Analyses of variance for agronomic traits, Ames, 
1981 (Experiment 10522) 
Source df 
Grain 
yield 
Plant 
density 
Grain 
moisture 
Replications 1 692.88 3.38 9.47 
Cultivars 
Unadjusted 131 286.04** 6.90 9.82** 
Adjusted 131 276.79** 6.90 9.76** 
Blocks 22 120.95 5.65 4.06 
Error 
RCBD 131 92.34 6. 39 3.46 
Effective __b 90.75 6. 39 3.44 
(109) (131) (109) 
L.S.D. (0.05) 19.05 5.06 3.71 
C.V. (%) 11.38 4.78 6.68 
^Mean squares multiplied by 10. 
^Effective error degrees of freedom varies with each 
trait and is given in parentheses below mean square. 
* * 
Significant at the .01 level. 
Mean squares 
Lodging Dropped^ Barren 
root stalk ears plants 
0.21 11.55 15.28 16.50 
4.82** 34.34** 14.46** 3.68** 
4.82** 34.11** 14.46** 3.67** 
3.09 13.67 4.01 1.44 
2.68 10.02 7.19 1.37 
2.66 9.79 7.19 1-37 
(109) (109) (131) (109) 
3.26 6.26 1.70 2.34 
266.81 86.30 279.70 111.94 
Table A6. Analyses of variance for agronomic traits, Ankeny, 1981 (Experiment 10622) 
Mean squares 
Grain Plant Grain^ Lodging Dropped^ 
Source df yield density moisture root stalk ears 
Replications 1 1023.29 0. 78 0. 30 4.11 1016.41 3.23 
Cultivars 
Unadjusted 131 206.40** 3.25 32.83** 16.88** 249.52** 11.07 
Adjusted 131 286.40** 3.25 33.77** 17.11** 249.52** 11.02 
Blocks 22 54.69 2.92 22.65 10.91 38. 76 13.08 
Error 
RCBD 131 64. 00 4.17 18.98 6.66 48.00 8.95 
Effective __b 64 .00 4.17 18.84 6.27 
o
 
o
 
00 
8 .64 
(131) (131) (109) (109) (131) (109) 
L.L.D. (0.05) 16.00 4.08 2.74 5.00 13.86 1.86 
C.V. (%) 10.43 3.47 6. 86 144.48 51.20 231.16 
^Mean squares multiplied by 10. 
^Effective error degrees of freedom varies with each trait and is given in paren­
theses below mean square. 
* * 
Significant at the .01 level. 
Table A7. Analyses of variance for agronomic traits, 
Clarence, 1981 (Experiment 10722) 
Grain Plant Grain 
Source df yield density moisture 
Replications 1 11.76 62.04 31.63 
Cultivars 
Unadjusted 131 449.84** 27.82* 61.05** 
Adjusted 131 450.56** 27.57* 61.05** 
Blocks 22 128.50 22.68 5.34 
Error 
RCBD 131 122.79 19.27 5.84 
Effective __b 122.73 19.15 5.84 
(109) (109) (131) 
L.S.D. (0.05) 22.16 8.75 1.53 
C.V. (%) 13.37 7.87 3.48 
^Mean square multiplied by 10. 
^Effective error degrees of freedom varies with each 
trait and is given in parentheses below mean square. 
* * * 
' Significant at the .05 and .01 levels, respectively. 
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Mean squares 
Lodging Dropped^ Barren 
root stalk ears plants 
45.18 59.51 12.0 5 57.31 
158.88** 448.62** 11.83* 8.93** 
151.77** 449.93** 11.84* 8.93** 
96.54 82.89 10.94 3.29 
72.14 59.46 8.18 3.64 
70.69 59.90 8.02 3.64 
(109) (109) (109) (131) 
16.82 15.22 1.79 3.82 
95.92 47.63 236.40 110.74 
Table A8. Analyses of variance for agronomic traits, Martinsburg, 1981 
(Experiment 10 822) 
Mean squares 
Grain Plant Grain Lodging Dropped 
Source df yield density moisture root stalk ears 
Replications 1 79.13 2.87 11.73 11.12 354.40 4.51 
Cultivars 
Unadj usted 131 392.31** 14.37 18.85** 7.91** 802.12** 5.19** 
Adj usted 131 405.84** 14.37 18.84** 8.12** 729.53** 5.19** 
Blocks 22 139.82 10.27 11.81 5.16 274.44 1.54 
Error 
RCBD 131 118.19 12.39 10.18 3.64 129.02 1.58 
Effective a 117.14 12.39 10.13 3.53 110.65 1.58 
(109) (131) (109) (109) (109) (131) 
L.S.D. (0.05) 21.67 7.04 2.01 3.76 21.04 2.52 
C.V. (%) 15.36 5.87 5.52 164.68 30.92 127.03 
^Effective error degrees of freedom varies with each trait and is given in paren­
theses below mean square. 
* * 
Significant at the .01 level. 
Table A9. Means and ranges of yields (q/ha) for the line 
crosses at each environment 
Pedigrees 
Ames 
1980 
Ankeny 
1980 
Clarence 
1980 
BSSS(R)C7 X BSCB1(R)C7 
Line crosses - Mean 86.2 
- Range 
Population cross 82.3 
BSlSfSgiCl X BSCB1(R)C7 
Line crosses - Mean 88.8 
- Range 72.0-99.8 
Population cross 90.3 
83.9 85,4 
71.0-102.9 65.7-100,4 62.3-106.6 
86.3 89.9 
87.0 93.8 
75.3-108.1 58.6-111.6 
8 0 . 6  89.5 
BS13(S2)C1 X BSSS(R)C7 
Line crosses - Mean 83.2 78.4 
- Range 65.3-95.4 55.3-97.1 
Population cross 87.5 88.7 
87.2 
56.2-107.1 
90.1 
BSlSfS-iCl X BS6(RS)C2 
Line crosses - Mean 
- Range 
Population cross 
79.1 
65.7-85.4 
82.7 
78.7 
58.0-93.3 
77.7 
77.7 
11.6-105.5 
8 6 . 2  
Martinsburg Ames Ankeny Clarence Martinsburg 
1980 1981 1981 19.81. 1981 
67.6 
51.7-82.8 
68.7 
90.3 
74.7-103.9 
91.5 
84.3 
72.2-97.5 
82.4 
96.8 
77.7-107.2 
91.2 
81.8 
71.3-93.5 
81.5 
6 6 . 2  
42.0-78.7 
79.7 
89.8 
70.5-108.0 
98.2 
8 0 . 2  
63.2-88.4 
85.9 
88.5 
86.3 
75.5 
51.4-120.1 54.1-93.2 
74.6 
59.4 
43.0-70.3 
65.8 
88.7 
74.3-101.2 
103.9 
78.2 
62.0-95.9 
87.5 
87.3 
49.8-104.8 
83.2 
74.7 
54.9-88.9 
6 8 . 2  
55.9 
31.9-74.0 
66.7 
85.4 
73.2-95.1 
8 0 . 6  
78.6 81.6 
63.3-92.1 48.4-93.9 
67,2 80.9 
71.5 
52.0-89.3 
54.9 
Table A9. (continued) 
Pedigrees 
Ames 
1980 
Ankeny 
1980 
Clarence 
1980 
BSSS(R)C7 X BS6(RS)C2 
Line crosses - Mean 66.1 
- Range 52.0-93.0 
Population cross 66.7 
BSCB1(R)C7 X BS6(RS)C2 
Line crosses - Mean 74.4 
- Range 54.4-97.7 
Population cross 72.7 
64.4 
67. 7 
69.8 
65.4 
53.6 
40.6-83.1 28.3-83.6 
74.4 
76.4 
45.6-95.2 50.7-98.7 
72.4 
L.S.D. (.05) between 
entries 
L.S.D. (.05) mean of line 
crosses vs. population 
cross 
21.0 
XD . U 
25.8 
I» . » 
17.4 
1 0 T 
193 
Martinsburg Ames Ankeny Clarence Martinsburg 
1980 1981 1981 .1.9 81 1981 
47.3 74.7 71.7 79.4 66.9 
25.9-68.8 58.1-88.4 61.3-93.1 66.7-91.4 48.9-81.1 
53.1 79.3 81.8 82.5 74.3 
6 0 . 8  80.1 75.4 81.0 70.5 
48.4-74.6 63.5-92.7 58.4-95.8 60.3-99.3 47.7-86.9 
47.2 64.2 6 0 . 6  86.7 71.4 
14.6 19.1 16.0 2 2 . 2  21.7 
10.4 13.6 11.4 15.8 15.5 
Table AlO. Combined analyses of the diallel among selected 
lines derived from BSSSCO for all traits except 
yield. Experiment 528 
Days to Days to Pollen-silk 
Source df anthesis silk interval 
Years (Y) 1 1,135.35 1,188.15 0.60 
Crosses 5 11.10** 16.31* 5.71** 
GCA 3 15.25 21.48 8.97** 
SCA 2 4.87* 8.55* 0.82 
Crosses x Y 5 2.59 3.11 0.92 
GCA X Y 3 4.32* 4.35* 0.70 
SCA X Y 2 0.00 1.25 1.26 
Pooled error 104 1.30 1.54 1.03 
^Mean squares multiplied by 10. 
9 Ik T ^  V» <—• • " —* ^ ^   ^ n z ^   ^^  
ivcCLii mmu x j y  juv • 
*  **  
' Significant at the .05 and .01 levels, respectively. 
195 
Mean squares 
Kernel Ear Ear^ Kernel^ Grain-filling 
row no. length diameter depth duration 
4.82 6.65 2.00 1.07 340.83 
13.56* 20.16** 3.46 4.66* 268.72** 
21.77 30.37** 5.00 3.57 283.08 
1.25 4.85 1.15** 6.30* 247.22** 
2.35** 2.41 0.72** 1.97 23.78* 
3.86** 2.97 1.20** 3.28 32.09 
0.10 1.56 —0 .60 -0.57 11.31 
0.56 1.76 0.22 1.70 8.73 
Table AlO. (continued) 
Source df 
Grain-filling^ 
rate 
Kernel 
weight 
Shelling 
percentage 
Years (Y) 1 5.50 481.65 0.07 
Crosses 5 4.68 1,258.47** 84.91** 
GCA 3 3.17 2,010.20* 138.43** 
SCA 2 6.95** 130.87** 4.62 
Crosses x Y 5 1.69* 67.02* 10.74 
GCA X Y 3 2.54* 91.22** 8.39 
SCA X Y 2 0.43 30.74 14.27 
Pooled error 104 0.71 H
 
00
 
6.57 
G 3 Mean squares multiplied by 10 . 
^These rraits measured only in 1981 and error degrees of 
freedom are given in parentheses below mean squares. 
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Mean squares 
Harvest^ Plant^ Ear^ Stay 
Ears/plant^ index height height green 
0.83 0.03 
2.50 2.14** 1,748.72** 1,536.48** 19.31** 
4.17 2.73 2,737.32** 2,454.18** 28.70** 
0.00 1.25* 265.83** 159.93** 5.24 
5.76 0.66 
4.10 1.10* 
8.25 -0.28 
7.00 0.36 27.33 18.34 1.57 
(52) (52) (52) 
Table All. Combined analyses of the diallel among selected 
lines derived from BSlSfSgiCl for all traits 
except yield, Experiment 528 
Source df 
Days to 
anthesis 
Days to 
silk 
Pollen-silk 
interval 
Years (Y) 1 1,450.42 1,500.00 0.42 
Crosses 5 19.42 21.03** 2.11 
GCA 3 32.63** 33.82** 1.66 
SCA 2 0.35 1.85 2.85 
Crosses 5 5.34** 3.47 0.70 
GCA X Y 3 1.68 0.30 0.68 
SCA X Y 2 10.83** 8.22** 0.72 
Pooled error 104 1.30 1.54 1.03 
^Mean squares multiplied by 10^. 
b 3 Mean squares multiplied by 10 . 
Significant at the .01 level. 
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Mean squares 
Kernel Ear Ear^ Kernel^ Grain-filling 
row no. length diameter depth duration 
0.02 73.70 26.70 57.00 459.27 
11.31** 15.66 20.00** 30.00 13.51 
17.83** 24.66 23.33** 43.00 13.90 
1.52 2.07 15.00** 10.50 12.91 
0.37 7.15** 0.50 4.96 7.88 
0.57 10.87** 0.83 4.97 9.43 
0.07 1.58 -10.85 4.95 5.52 
0.56 1.76 2.20 17.00 8.73 
Table All. (continued) 
Grain-filling^ Kernel Shelling 
Source df rate weight percentage 
Years (Y) 1 0.45 119.00 0.20 
Crosses 5 1.70 331.03 43.23** 
GCA 3 2.30 532.83 65.50** 
SCA 2 0.80 28.32 9.82 
Crosses x Y 5 2.20 91.58** 4.19 
GCA X Y 3 2.83 137.64** 6.61 
SCA X Y 2 1.25 22.51 0.57 
Pooled error 104 7.14 17.58 6.57 
^These traits measured only in 19 81 and error degrees of 
freedom are given in parentheses below mean squares. 
* 
Significant at the .05 level. 
Mean squares 
Harvest^ Plant^ Ear° Stay^ 
Ears/plant^ index height height green 
150.00 35.00 
16.60* 0.96 1,395.28** 983.27** 19.96** 
16.67 1.50 2,225.23** 1,550.47** 27.53** 
16.50 0.15 150.35** 132.45** 8.60** 
5.06 2.04 
8.30 1.83 
0.20 2.35 
7.00 3.60 27.33 18.34 1.57 
(52) (52) (52) 
2C2 
Table A12. Combined analyses of variance for the diallel 
among four selected lines derived from BSSSCO, 
Experiment 22 
Mean squares 
Grain Lodging Dropped 
Source df moisture root stalk ears 
Environments (E) 7 154.09 188.77 4,794.24 0 .66 
Crosses 5 35.75** 29.87 2,752.06** 0.83 
GCA 3 47.57** 27.36 4,070.56** 1.33 
SCA 2 18.03 33.60 774.32 0.08 
E X crosses 35 4.16** 32.26 291.65** 0.37 
E X GCA 21 3.16* 43.15 338.80** 0.43 
E X SCA 14 5.65** 23.06 220.93** 0.29 
Pooled error a 1.91 40.01 35.99 0.70 
(938) (872) (960) (872) 
"Effective error degrees of freedora varies with each trait 
and is given in parentheses below mean square. 
* * * 
' Significant at the .05 and .01 levels, respectively. 
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Table A13. Combined analyses of variance for the diallel 
among four selected lines derived from BS13(82)01, 
Experiment 22 
Mean squares 
Grain Lodging Dropped 
Source df moisture root stalk ears 
Environments (E) 7 181.57 1,160.52 4,325.43 0.18 
Crosses 5 5.79 229.06 571.01* 0.38 
GCA 3 8.35 368.59 645.07 0.48 
SCA 2 1.95 19.76 459.92* 0.24 
E X crosses 35 3.06* 114.73** 175.23** 0.29 
E X GCA 21 4.18** 133.06** 235.49** 0.28 
E X SCA 14 1.38 86.42** 84.84** 0.31 
Pooled error —^ 1.91 40.01 35.99 0.70 
(938) (872) (960) (872) 
^Effective error degrees of freedom varies with each trait 
and is given in parentheses below mean square. 
* * * 
' Significant at the .05 and .01 levels, respectively. 
Table A14. Adjusted entry means at Ames, 
EXPERIMENT# 00522  
PEDIGREE PLANTS 
YIELD PER HA 
ROOT STALK 
MOIST LODGED LODGED 
(BS13  -OO' t  X  
(BS13  -OO' I  X  
(BS13  -OO' I  X  
(BS13  -OU ' I  X  
(BS13  -OO' I  X  
(BS13  -OO' t  X  
{BS13  -OO 'I X 
(BS13 -OO' I  X  
(BS13  -OO 'I X 
(BS13 -OO' t  X  
(BS13  -OO 'I X 
(BS13 -OO 'I X 
(BS13 -07 ' l  X  
(BS13  -07 l |  X  
(BS13  -0711  X  
(  BS13  -07 ' l  X  
(BS13  -07 ' l  X  
(BS13  -07 ' l  X  
(BS13  -07 ' l  X  
(BS13  -07 ' !  X  
(BS13  -07 ' l  X  
(BS13  -07 ' l  X  
(BS13  -07 ' l  X  
(BS13  -07 ' l  X  
(BS13  -103  X 
(BS13  -103  X 
(BS13  -103  X 
(  BS1 3  -103  X 
(BS13  -  103  X  
(BS13  -103  X 
(BS13  -103  X  
(BS13  -103  X  
(  BS13  -103  X  
(BS13  -103  X 
(BS13  -103  X  
(BS13  -103  X  
(BS13  -205  X  
(BS13  -205  X  
BSSS) -132  
CSSS) -84  
HSSS) -287  
l iSSS) -360  
BSCB1) -93  
BSCB1) -U3  
BSCBl ) -83  
BSCB1) -205  
BS6) -1 t  
BS6) -39  
BS6) -115  
BS6) -281  
BSSS) -13?  
BSSS) -8 ' (  
BSSS) -287  
BSSS) -360  
BSCBl ) -93  
BSCBl  ) - l l 3  
BSCBl)-e3 
BSCBl ) -205  
BS6) -1 ' I  
BS6) -39  
BS6) -115  
BS6) -281  
BSSS) -132  
BSSS) -8 ' t  
BSSS) -287  
BSSS) -360  
BSCBl ) -93  
BSCBl ) -U3  
BSCBl ) -83  
BSCBl ) -205  
BS6) -1 ' l  
BS6) -39  
BS6) -115  
BS6) -281  
BSSS) -132  
BSSS) -8 ' t  
Q /HA X I000  % S i % 
80 ,  7  62 ,  .2  22 ,  5  9 .  1  3 .0  
80 .  ,3  62 ,  2  20 ,  .7  5 .  7  2 .9  
8 I | ,  1  62 ,  2  23 ,  0  26 .  3  2 .9  
65 ,  , 3  62 ,  2  20 ,  0  1 .  5  0 .0  
85  ,6  62 ,  ,2  20 ,  . 3  5 .  l |  0 .0  
95 .  3  62 ,  2  19 ,  . 7  13 .  2  '1 .9  
8 ' l ,  . ' 1  62 ,  , 2  10 ,  . 9  0 .0  0 .9  
97 .3  62 ,  2  19 .5  31 .  3  1 .9  
85 .  1  62 ,  2  20 ,  .3  2 .  2  0 .9  
76 ,  , 1  62 ,  , 2  23 ,  .3  17 .U  2 .0  
82 ,  5  62 ,  2  10 ,  . 9  7 .  6  0 .0  
72 ,  0  62 ,  2  19 ,  . 0  7 .  6  1 .9  
82 ,  9  62 .2  21 ,  . 5  26 .  8  0 .9  
90 ,  2  62 ,  2  25 ,  5  28 .  2  2 .9  
7 ' t ,  , 1  62 ,  .2  23  ,6  21  .  7  3 .7  
92 ,  , 1  62 ,  2  20 ,  .3  20 .  '1  2 .8  
72 ,  0  62 .2  22 ,  1  30 .  '1  3 .0  
78 ,  . 6  62 ,  2  22 ,  .6  21  .  9  9 .5  
95 ,  ,  1  62 ,  , 2  2 '1 ,  9  19 .  7  8 .6  
88 , 9  62 ,  2  17 ,  . ' 1  20 .  ' t  0 .0  
76 ,  . 1  62 ,  . 2  21  ,  . 9  21  .  2  0 .9  
O ' l ,  0  62 ,  2  2 ' l ,  ' i  33 .  6  0 .0  
82 .  3  62 ,  . 2  21  ,  . 9  I ' l .  '1  2 .0  
82 ,  , 7  62 ,  2  17 ,  . 2  15 .  2  1  .  2  
69 ,  2  62 ,  2  2 '1 ,  . 3  18 .  7  0 .  1  
05  ,6  62 ,  2  2 ' t ,  , 1  18 .  0  0 .0  
88 ,  6  62 ,  2  20 .  . 3  28 .  5  1  . 0  
O ' l ,  8  62 ,  2  23 ,  . 2  29 .  6  2 .2  
87 ,  6  62 ,  2  2 ' l .  , 1  22 .  0  0 .  1  
91 ,  7  62 ,  2  19 .  0  33 .  3  2 .0  
91  ,  2  62 ,  , 2  19 .  , 1  15 .  7  5 .8  
75 ,  , 8  62 ,  2  21  .  ,  1  I I .  0  3 .0  
67 ,  .5  62 ,  2  20 .  2  '11  .  M 0 .0  
77 ,  0  62 ,  2  23 .  ,0  23 .  9  2 .0  
75 ,  .3  62 ,  .2  22 ,  .9  10 .  3  0 .2  
76 ,  0  62 ,  2  18 .  7  3 ' l .  5  0 .  1  
82 ,  , 1  62 ,  2  21  .  ,6  27 .  5  0 .0  
95 ,  , ' 1  62 ,  ,2  22 .  6  16 .  9  0 .9  
(Experiment 00522) 
DROP BARREN 
EARS PLANTS 
% % 
0 . 0  0 . 0  
0 . 0  2 . 0  
0 . 0  1 . 0  
0 . 0  1 . 0  
0.0 1.0 
0 . 0  0 . 0  
0 . 0  2 . 0  
0 . 0  0 . 0  
0 . 0  8 . 0  
1 .0  3 .0  
0 . 0  2 . 0  
0 . 0  0 . 0  
0.0 1.0 <? 
0 . 0  0 . 0  
0.0 0.0 
0 . 0  1 . 0  
1 .0  2 .0  
0 . 0  0 . 0  
0 .0  1 .0  
0 .0  1 .0  
0 .0  6 .0  
0 .0  2 .0  
0 .0  2 .0  
1 .0  2 .0  
0 .0  6 .0  
0 .0  I t .  0  
0 .0  1 .0  
0 . 0  0 . 0  
0 .0  1 .0  
0 . 0  0 . 0  
0 .0  2 .0  
0 .0  2 .0  
0 .0  10 .5  
0 .0  3 .0  
0 .0  5 .0  
0 .0  1 .0  
0 .0  7 .0  
0 .0  2 .0  
Table A14. (continued) 
PEDIGREE 
(BS13  -205  X  
(BS13  -205  X 
(  BS13  -205  X 
(BS13  -205  X  
(BS13  -205  X  
(BS13  -205  X  
(BS13  -205  X  
(BS13  -205  X 
(BS13  -205  X 
(BS13  -205  X  
(  BSSS -132  X 
(BSSS -132  X 
(  BSSS -  132  X  
(  BSSS -132  X 
(  BSSS -132  X 
(BSSS -132  X 
(BSSS -132  X 
(  BSSS -132  X 
(BSSS -8 ' l  X  
(  BSSS -8 ' t  X  
(  BSSS -8 ' )  X  
(BSSS -8 I |  X  
(  BSSS -8 ' l  X  
(  BSSS -8 ' l  X  
(BSSS -8 ' t  X  
(  BSSS -84  X 
(BSSS -287  X 
(  BSSS -287  X 
(BSSS -287  X  
(  BSSS -287  X 
(  BSSS -287  X 
(BSSS -287  X 
(  BSSS -287  X 
(BSSS -287  X 
(  BSSS -360  X 
(BSSS -360  X 
(BSSS -360  X 
(  BSSS -360  X 
EKPERIMENl i y  00522  
P tANTS 
Y IELD PER HA MOIST 
BSSS) -287  
BSSS ) -360  
BSCB1 ) -93  
BSCB1 ) - l | 3  
BSCB1) -83  
BSCB1) -205  
BS6) -T I  
BS6) -39  
BS6) -115  
BS6) -281  
BSCB1) -93  
BSCB1 ) - l | 3  
BSCB1) -83  
BSCB11-205  
BS6) -1 ' I  
BS6) -39  
BS6) -115  
BS6) -281  
BSCB1) -93  
BSCB1 ) - ' »3  
BSCB1) -83  
BSCB1) -205  
BS6) -1 ' I  
BS6) -39  
BS6) -  115  
BS6) -281  
BSCB1) -93  
BSCB1 ) - ' l 3  
BSCB1) -83  
BSCDl ) -205  
BS6) -1 ' )  
BS6) -39  
BS6) -115  
BS6) -281  
BSCB1) -93  
BSCB1 ) - ' l 3  
BSCB1) -83  
BSCB1) -205  
Q/HA X I000  % 
91  .  5  62 .  2  29 .0  
75 ,  2  62 .2  25 .2  
87 .  , 9  62 .  2  22 .  1  
99 .  ,8  62 .  2  19 .7  
95 .  ,2  62 .  2  24 .3  
95 .  ,  1  62 .  2  19 .9  
83 ,  2  62 .  2  22 .  1  
79 .  ,3  62 .  2  20 .6  
82 .  ,8  62 .2  21 .8  
83 ,  . 1  62 .  2  18 .6  
90 .  ,  1  62 .  2  21 .8  
8 l | .  , 6  62 .  2  21 .9  
85 .  ,6  62 .  2  22 .9  
71 .0  62 .  2  24 .8  
53 .  , 0  62 .  2  27 .9  
71  .  , 5  62 .  2  23 .9  
67 .  , 1  62 .  2  21  .  1  
58 .  0  62 .  2  20 .8  
86 .  4  62 .2  19 .9  
102 .9  62 .  2  19 .6  
81  .  , 5  62 .  2  24 .0  
77 ,  8  62 .  2  21  .0  
64 .  ,5  62 .  2  23 .6  
75 .  ,  0  62 .  2  22 .  2  
72 ,  6  62 .  2  20 .  3  
83 .  . 1  62 .  2  18 .2  
100 .  ,  1  62 .  2  19 .8  
97 .  , 0  62 ,  2  19 .3  
89 .  ,0  62 .  2  22 .3  
95 ,  . 2  62 .  2  18 .0  
64 .  2  62 .  2  21  .  3  
80 ,  . 2  62 .  2  23 .3  
61  ,  . 0  62 .  2  21 .7  
93 ,  ,0  62 .  2  19 .  1  
77 ,  0  62 .  2  23 .2  
92 ,  ,9  62 .  2  20 .3  
75 ,  .4  62 .  2  21 .9  
72 ,  . 0  62 .  2  21  .  1  
ROOT STALK DROP BARREN 
iDGED LODGED EARS PLANTS 
% ? % 
! 
17 .9  2 .  1  0 .0  1 .0  
18 .0  2 .  0  0 .0  1 .0  
29 .3  0 .  1  0 .  ,0  2 .0  
37 .7  2 .  9  0 .  ,0  1 .0  
3 .9  2 .  0  0 .0  2 .0  
5 .6  3 .  8  0 .  ,0  0 .0  
10 .2  0 .  9  0 ,  0  0 .0  
35 .0  5 .  9  0 .0  5 .0  
0 .0  0 .  9  0 .  ,0  0 .0  
8 .7  2 .  9  0 .  ,0  0 .0  
0 .2  0 .0  0 .  ,0  2 .0  
21  .5  0 .  1  0 .  ,0  1  .0  
2 .4  0 .  0  0 .  ,0  7 .0  
0 .0  1  .  0  0 .  ,0  2 .0  
0 .0  0 .0  0 .  0  12 .5  
29 .6  0 .0  0 .  ,0  6 .0  
0 .0  1  .  8  0 .  .0  2 .0  
1 .9  1  .  1  0 .  ,0  1 .0  
6 .6  1 .  2  0 ,  ,0  6 .0  
3 .9  3 .0  0 .  0  1  .0  
0 .0  1 .  1  0 .  0  3 .0  
0 .7  4 .  9  0 ,  .0  0 .0  
3 .7  3 .2  0 .  0  11 .5  
4 .7  1 .  1  0 .  0  7 .5  
4 .5  2 .  1  0 .  0  0 .0  
0 .4  4 .  0  0 .  ,0  2 .0  
1 .2  1  .  1  0 .  ,0  1  .0  
12 .6  7 .  7  0 .  ,  0  0 .0  
2 .5  5 .  8  1 .  , 0  1 .0  
1 .4  0 .  1  0 .  ,0  0 .0  
4 .5  1 .  9  0 .0  7 .0  
18 .3  1 .  9  0 .0  7 .0  
3 .2  1  .  8  1 .  ,0  2 .0  
3 .2  1 .  8  1 .  , 0  0 .0  
2 .4  1 .  9  0 .  ,0  2 .0  
0 .0  1  .  9  0 .  ,0  0 .0  
0 .0  0 .  9  0 ,  0  7 .0  
1 .7  0 .0  0 .0  0 .0  
Table A14. (continued) 
EXPERIMENT# 00522  
PEDIGREE 
(BSSS) -360  X 
(BSSS) -360  X  
(BSSS) -360  X  
(BSSS) -360  X  
BSei-l'l 
BS6) -39  
BS6) -115  
BS6) -281  
BS6) -11  
BS6) -39  
BS6) -115  
BS6) -281  
BS6 )-1'l 
BS6) -39  
BS6) -115  
BS6) -281  
BS6) -1 l t  
BS6) -39  
BS6) -115  
.BS6) -281  
-205  X  (BS6) -m 
-205  X (BS6) -39  
-205  X  (BS6) -115  
-205  X  (BS6) -281  
-93  X  
-93  X  
-93  X  
-93  X  
- l | 3  X  
- ' 13  X  
-1 (3  X  
-13  X  
-83  X  
-83  X  
-83  X  
-83  X  
(BSCB1 
(BSCB1 
(BSCB1 
(BSCB1 
(BSCB1 
(BSCB1 
(BSCB1 
(BSCB1 
(BSCB1 
(BSCB1 
(BSCB1 
(BSCB1 
(BSCB1 
(BSCB1 
(BSCB1 
(BSCB1 
BUlA  X  D37  
B IUA X BUO 
B I ' lA  X  B ' l ' t  
B37  X  B140  
B3  7  X  B ' t ' l  
B ' lO  X  B '» ' )  
(BS13>-00 l l  X  (BS13) -07U 
(BS13) -00 '4  X  (BS13) -103  
(BS13) -00 i t  X  (BS13) -205  
(BS13) -07 ' t  X  (BS13) -103  
(BS13) -07 ' t  X  (BS13) -205  
(BS13) -103  X (BS13) -205  
BS13(S2)C1 X  BSSS(R)C7 
BS13(S2)C1 X BSCB1(R)C7 
BS13(S2)C1 X DS6(RS)C2 
BSSS(R)C7 X  [1SCB1(R)C7 
BSSS(R)C7 X  HS6(RS)C2 
BSCB1(R)C7 X  BS6(RS)C2 
PLANTS 
Y IELD PI :R  HA 
Q/HA X1000  
59 .  1  
52 . l t  
52 .0  
60 .7  
75 .3  
72 .14  
85 .  1  
90 .7  
73 .9  
77 .  1  
68 .7  
72 .7  
8 0 . 0  
77 .8  
51 . ' (  
73 .0  
63 .5  
72 .7  
77 .0  
76 .8  
65 .8  
91 .3  
58 .9  
6 0 . 2  
80 .5  
82 .  3  
61 .3  
82 .9  
75 .2  
73 . ' t  
72 .2  
65 .9  
87 .5  
90 .  3  
82 .7  
82 .  3  
66 .7  
72 .7  
ROOT STALK 
MOIST LODGED LODGED 
DROP BARREN 
EARS PLANTS 
6 2 . 2  
6 2 . 2  
6 2 . 2  
6 2 . 2  
6 2 . 2  
6 2 . 2  
6 2 . 2  
6 2 . 2  
6 2 . 2  
6 2 . 2  
6 2 . 2  
6 2 . 2  
6 2 .  
6 2 .  
6 2 .  
6 2 .  
71  ,  
6 2 .  
6 2 .  
6 2 . 2  
6 2 . 2  
6 2 . 2  
6 2 . 2  
6 2 . 2  
6 2 . 2  
6 2 . 2  
6 2 . 2  
6 2 . 2  
6 2 . 2  
6 2 . 2  
6 2 . 2  
6 2 . 2  
6 2 . 2  
6 2 . 2  
6 2 . 2  
6 2 . 2  
6 2 . 2  
6 2 . 2  
% 
21  .3  
21  .5  
20 .3  
18 .5  
20 .9  
21 .3  
17 .7  
17 .6  
20 .5  
22 .5  
17 .8  
18 .3  
21 .7  
23 .9  
22 .3  
20 .0  
20 .5  
21 .9  
17 .  1  
17 .  1  
21  .9  
23 .9  
19 .  
21 , 
21 .  
25 .  
26 .  
2 0 .  
22 .  
23 .7  
26 .  1  
2 2 . 1  
2 1 . 0  
20 .5  
2 1 . 8  
23 .8  
21 .5  
2 2 . 6  
, 7  
. 2  
1 
5  
 6 
7  
2  
% 
1 . 6  
1 .7  
3  . 6  
7 .6  
0 . 0  
13 .1  
2 .5  
0 . 0  
1 .5  
7 .0  
3 .9  
0 . 0  
1 . 8  
1 .7  
0 . 0  
0 . 0  
1 . 6  
0 .  6  
0 . 0  
0 . 0  
11.8 
7 .8  
0 . 0  
22 .  3  
20 .  3  
6 . 0  
1 .5  
1 . 8  
1 2 . 1  
21.0 
6 . 8  
13 .  1  
13 .8  
12 .7  
19 .8  
7 .2  
10 .3  
0 .  1  
% 
0 . 8  
0 .9  
2 .9  
1 .9  
0 .9  
0 . 8  
1 . 8  
1 . 0  
3 .8  
0 . 0  
3 . 8  
0 . 8  
0 . 0  
1 .9  
1 .1  
1 . 0  
1.0  
3 .0  
5 .7  
0 . 0  
1 . 1 
21, 
5 .  
2, 
0 . 0  
1 .  1  
2 .9  
0 .  1  
5 .8  
2 . 8  
2 .7  
3 .7  
2 .7  
3 .7  
% 
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
1  . 0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
1 .0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 .0  
1 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
1 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
% 
6 .0  
11.5 
9.5 
1 .0  
3.0 
9.0 
5.0 
1 .0  
3.0 
1 .0  
1 .0  
0 .0  
1 .0  
10.0 
12.5 
6.0 
12.0 
9.0 
6.0 
2.0 
1 6 . 5  
8.0 
15.0 
6.0 
6 .0  
3.0 
0 .0  
0 .0  
1 .0  
0 .0  
3.0 
M 
C) 
0>  
8 . 0  
8 . 0  
6 .0  
Table A14. (continued) 
EXPERIMENT# 00522  
PEDIGREE 
BSSS X  I5SCB1 
BSSS X  BS6 
BSCBl  X  BS6 
BSSS 
BSCBl  
DS6 
BS13(S2)C1 
BSSS(R)C7 
BSCB1(R)C7 
BS6(RS)C2 
B37  X  B73  
B73  X  B8 ' t  
B73  X  MOI  7  
873  X  N7A 
B73  X  VA22 
B73  X  (BSSS(U)C7) -360  
BS ' I  X  M017  
MOI  7  X  H100  
MEAN:  
PLANTS ROOT STALK 
Y l  ELD PER HA MOIST LODGED LODGED 
Q/HA X I000  % % % 
67 .3  62 .2  20 .7  7 .  1  7 . I t  
55 .7  62 .2  22 .1  11 .9  3 .6  
57 .5  62 .2  18 .5  5 .2  21 .1  
50 .7  62 .2  27 .7  8 .2  0 .7  
72 .7  62 .2  21 .  3  0 .0  2 .7  
57 .  1  62 .2  20 .7  2 .0  10 .3  
611 .2  62 .2  21 .6  22 .8  8 .3  
57 .0  62 .2  25 .6  12 .3  1 .9  
31 .0  62 .2  19 .9  3 .6  6 .8  
1*5 .  1  62 .2  17 .6  7 .6  17 .3  
93 .9  62 .2  20 .2  8 .9  2 .9  
83 .6  62 .2  25 . i t  2 i t . 6  1 .9  
111 .0  62 .2  22 .8  5 .3  3 .8  
90 .0  62 .2  2 ' t .9  26 .6  0 .  1  
123 .8  62 .2  211 .5  10 .3  1 .9  
90 .  7  62 .  2  25 .6  12 .0  1  . 0  
97 .8  62 .2  20 .9  5 .0  0 .9  
87 .8  62 .2  25 .  1  5 .8  2 .0  
78 . l t  62 .3  21 .7  11 .3  2 .6  
DROP BARREN 
EARS PLANTS 
% % 
0 .0  12 .5  
0.0 11t. 0 
1.0 11.0 
0 . 0  8 . 0  
2 .9  6 .0  
1 . 0  8 . 0  
1 .0  10 .5  
0 .0  15 .0  
0 .0  12 .5  
0 .0  17 .0  
0 .0  1 .0  
0.01.0 K) 
1 .0  3 .0  o  
0.00.0 -J 
0 . 0  0 . 0  
0 . 0  1 . 0  
1 . 0  2 . 0  
1 .9  7 .0  
0 .1  4 .0  
Table A15. Adjusted entry means at Ankeny, 
PEDIGREE 
(BS13  -OO' I  X  
(BS13  -00 '»  X  
(BS13  -OO 'I X 
(BS13 -OO 'I X 
(BS13 -OO 'I X 
(BS13 -OO 'I X 
(BS13 -OO 'I X 
(BS13  -001  X 
(BS13  -001  X 
(BS13  -OO 'I X 
(BS13 -OO' t  X  
(BS13  -001  X 
(  BS13  -071  X 
(  DS13 -071  X 
(BS13  -071  X 
(  BS13  -071  X 
(  BS13  -071  X 
(BS13  -071  X 
(BS13  -071  X 
(  BS13  -071  X 
(  BS13  -071  X 
(  BS13  -071  X 
(BS13  -071  X 
(BS13  -071  X 
(  BS13  -  103  X  
(BS13  -103  X 
(BS13  -103  X 
(BS13  -103  X 
(  BS13  -103  X 
(BS13  -103  X 
(  BS13  -103  X  
(BS13  -103  X 
(  BS13  -103  X 
(BS13  -103  X 
(  BS13  -103  X 
(  BS13  -103  X  
(  BS13  -205  X 
(BS13  -205  X  
EXPERIMENT# 00622  
PLANTS 
Y IELD PLR HA 
Q/HA X I000  
ROOT STALK 
MOIST LODGED LODGED 
BSSS) -132  
BSSS) -8 l t  
BSSS) -287  
BSSS) -360  
BSGB1) -93  
BSGB1 ) - ' 43  
BSCB1) -83  
BSGD1) -205  
BS6) -14  
BS6) -39  
BS6) -115  
BS6) -281  
BSSS) -132  
BSSS) -8 i4  
BSSS) -287  
BSSS) -360  
BSCB1) -93  
BSCB1 ) - ' l 3  
BSCB1) -83  
BSCB1) -205  
BS6) -T l  
BS6) -39  
BS6 )  -  1  1  5  
BS6) -281  
BSSS) -132  
BSSS) -8 ' I  
BSSS) -287  
BSSS) -360  
BSCBI ) -93  
BSCBl  ) - l »3  
BSCB1) -83  
BSCBl  ) -20 ' j  
BS6) -  ) ' »  
BS6) -39  
BS6) -115  
BS6) -281  
BSSS) -132  
BSSS) -8 I )  
76 .9  
83 .9  
77 .9  
55 .3  
85 .  1  
91  .3  
85 .7  
81). 8 
58 .0  
77 .9  
7U.6  
67 .  1  
79 .2  
79 . ' )  
89 .  3  
8 1 . 0  
ion.  2 
84 .3  
87 .6  
76 .  1  
72 .7  
88 .3  
91 .6  
93 .  3  
68.  1  
80 .9  
88 .5  
62 .n  
95 .  1  
90 .0  
79 .  1  
75 .8  
71 .2  
82 .7  
66 .  3  
85 .8  
97 .  1  
8i | .2  
61 .6  
61.6 
61  . 6  
i | 3 . i 4  
61  
61  
61 
61 
61 
61 .6  
61 .6  
6 2 . 2  
6 2 . 2  
6 2 . 2  
6 3  
6 2  
6 2  
6 2  
6 2  
6 2  
6 2  
6 2  
6 2  
6 2 . 2  
6 2 . 2  
63.  1  
6 2 . 2  
6 2 . 2  
6 2 . 2  
6 2 . 2  
6 2 . 2  
6 2 . 2  
6 2 . 2  
6 2 . 2  
6 2 . 2  
6 2 . 2  
63.  1  
6 2 . 2  
% 
20 .7  
18 .7  
18 .5  
18 .3  
17 .0  
16 .2  
15 .5  
16.2 
19 .2  
19 .8  
16.6  
H I .7  
2 0 . 8  
18 .5  
17 .8  
19 .8  
19 .2  
16 .7  
17 .6  
15 .9  
19 .6  
19 .1  
17 .U  
16 .0  
1 9 . 8  
1 8 . 8  
18 .7  
19 .0  
18 .9  
16 .9  
16 .8  
16 .3  
19 .1  
1 8 . 6  
17 .6  
17 .2  
19 .  3  
1 8 .  1  
0 . 0  
0 . 0  
14 .0  
0 .9  
0 .9  
0 .3  
0 . 1  
3 . ' I  
0 . 2  
0 .0  
0 .0  
0 .  1  
6 .6  
0 .  1  
0 .0  
0 .2  
12 .2  
6 .2  
0 .  1  
0 .6  
0 .0  
0 . 0  
0 . 0  
0 . 0  
3 .7  
0.0 
0 .2  
1 .  i |  
0 .  1  
0 .  1  
0 .2  
0. 1 
0 .0  
1 .0  
0 .0  
2 .3  
0 .0  
0 .0  
1.9 
0 .2  
0.5 
2 .8  
0 .0  
1 .6  
0 . 0  
0.5 
6 .8  
1.5 
0 .0  
0 .6  
0 . 0  
0.0 
1 .9  
0 . 0  
O. ' l  
0 .9  
0 . 0  
0 . 0  
0 . 2  
1 .7  
0 . 0  
5 .0  
0 . 0  
2 . 8  
1980 (Experiment 00622) 
DROP 
EARS 
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
1 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
u .o  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
Table Al5. (continued) 
PEDIGREE 
(BS13  -205  X 
(BS13  -205  X  
(BS13  -205  X  
(BS13  -205  X  
(BS13  -205  X  
(BS13  -205  X 
(BS13  -205  X  
(BS13  -205  X  
(BS13  -205  X  
(BS13  -205  X 
(BSSS -132  X  
(  BSSS -132  X  
(BSSS -132  X 
(BSSS -132  X 
(BSSS -132  X 
(BSSS -132  X 
(BSSS -132  X 
(  BSSS -132  X 
(BSSS -814  K 
(BSSS -8 ' l  K 
(BSSS -8 '»  K 
(BSSS -8 ' l  X  
(BSSS -8 ' l  K 
(BSSS -84  K 
(BSSS -8 ' t  K 
(BSSS -8 l l  K  
(  BSSS -287  X  
(BSSS -287  X 
(BSSS -287  X  
(BSSS -287  X 
(  BSSS -287  X  
(BSSS -287  X 
(BSSS -287  X  
(  BSSS -287  X 
(BSSS -360  X  
(  BSSS -360  X 
(BSSS -360  X 
(  BSSS -360  X  
EXPERIMENT# 00622  
PLANTS 
Y IELD PI ;K  HA 
q /HA X I000  
ROOT STALK 
MOIST LODGED LODGED 
BSSS) -287  
BSSS ) -360  
BSGB1) -93  
BSGBl  ) - ' l 3  
BSCB1) -63  
BSGBl1 -205  
BS6) -  I ' t  
BS6) -39  
BS6) -115  
BS6) -281  
BSCB1 ) -93  
BSGBl  ) - ' l 3  
BSCB1 ) -83  
BSCB1 ) -205  
BS6 )  -  T t  
BS6) -39  
BS6) -115  
BS6) -281  
BSGBl ) -93  
BSCB1 ) - ' l 3  
BSGBl ) -83  
BSGBl ) -205  
BS6) -T l  
BS6) -39  
BS6) -115  
BS6) -281  
BSGBl ) -93  
BSCB1 ) - ' t 3  
BSGBl ) -83  
BSGBl ) -205  
BS6) -1 ' I  
BS6) -39  
BS6)-n5 
BS6) -281  
BSGBl ) -93  
BSGBl  ) - ' t 3  
BSGBl ) -83  
BSGBl ) -205  
7 ' l . 0  
76 .8  
108.  1  
8 1  .  1  
88.  1  
75 .3  
78 .0  
88 .9  
79 .5  
83 .6  
83 .0  
91 .0  
8 6 . 5  
79 . ' I  
55 .0  
52 .9  
l | 6 .3  
81 .3  
86 .5  
90 .8  
8 1 . 2  
711 .8  
75 .0  
83 .  1  
66 .8  
78 .6  
1 0 0 . 1  
95 .6  
93 .6  
81 .1  
76 .2  
51 .9  
59 .6  
79 .2  
73 .  1  
80 .  5  
79 . ' I  
65 .7  
6 2 . 2  
6 2 . 2  
6 2 . 2  
62.2  
6 2 . 2  
6 2 . 2  
6 2 . 2  
6 2 . 2  
6 2 . 2  
6 2 . 2  
6 2 . 2  
6 2 . 2  
6 2 . 2  
62 .2  
62 .2  
62 .2  
62 .2  
61 .9  
61 .9  
61 .9  
61 .9  
52 .0  
61 .9  
61 .9  
61 .9  
61 .9  
61 .9  
61 .9  
6 2 . 2  
6 2 . 2  
62  
62  
63  
62  
62  
62  
(•>2  
62  
% 
18 .3  
19 .8  
19 .8  
18 .3  
19 .  1  
17 .0  
18 .8  
18 .5  
17 . '»  
1 6 . 2  
19 .9  
2 0 . 0  
20. 1 
17 .2  
19 .5  
20.1) 
18 .7  
18 .8  
18 .2  
17 .14  
1 8 . 1  
16 .5  
18 .3  
19 .2  
17 .5  
15 . '4  
17 .1  
18 .9  
17 .9  
16 .7  
18 .3  
18 .5  
17 .3  
16 .8  
1 8 . 8  
1 8 . 6  
1 9 . 2  
15 .U  
0 .8  
0.14 
0 . 0  
0 . 0  
0 .0  
0.7 
0.7 
0 .0  
0.  1  
0.9 
0 .1  
1.7 
0.3 
0 .0  
0 .0  
1 .8  
0 .6  
3.2 
0 .0  
0 .0  
O. ' l  
0 .9  
1.3 
0 .0  
0 . 0  
0 . 0  
1.14 
0 .2  
0.7 
0.7 
0. 1  
5.7 
3.3 
1 .0  
0.3 
0 . 0  
0 . 0  
0 . 0  
% 
2 .7  
0 .3  
0 . 0  
0 .9  
0 .9  
0 .2  
0 . 0  
1 .0  
0 .2  
0 . 0  
0 . 0  
0 . 0  
0 .3  
0 . 0  
0 . 0  
0 .9  
0 .2  
1 .7  
1 .0  
2 .0  
0 . 0  
0 . 0  
0 .7  
2 . 2  
0 .0  
0 .9  
0 .0  
0 . 0  
0 . 0  
0 . 0  
1 .3  
0 . 0  
0 .9  
0 .9  
DROP 
EARS 
'"% 
0 . 0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
1 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
Table A15. (continued) 
EXPERIMENT/ /  00622  
PEDIGREE 
X (BS6)  -I'L 
X (BS6)  -39 
X (BS6)  -115 
X (BS6)  -201 
X (BS6)  -11 
X (BS6)  -39 
X (BS6)  -1 15 
X (BS6)  -281 
X (BS6)  -HI 
X (BS6)  -39 
X (DS6)  -115 
X (BS6)  -281 
X (BS6)  - I ' l  
X (BS6)  -39 
X (  BS6  )  -1 15 
X (BS6)  -281 
(BSCBl ) -20D X (BS6) -39  
(BSCBl ) -205  X  (BS6) - I15  
(BSCBl ) -2UD X (BS6) -281  
B l ' tA  X  B37  
B14A X  B ' lO  
B l ' tA  X  B ' l ' t  
B3  7  X  B ' lO  
B3  7  X  B ' I ' I  
B ' lO  X  B ' I ' I  
(BS13) -00 ' I  X  (BS13) -07U 
(BS13) -00 ' I  X  (BS13) -103  
(BS13) -004  X  (BS13) -205  
(BS13) -07 '4  X  (BS13) -103  
(BS13) -07 l |  X  (BS13) -205  
(BS13) -103  X  (BS13) -205  
BS13(S2)C1 X BSSS(R)C7 
BS13(S2)C1 X  »SCB1(R)C7 
BS13(S2)C1 X  BSr>(RS)C2 
BSSS(R)C7 X  BSCBl (R)C7 
BSSS(R)C7 X  BS6(RS)C2 
BSCBl (R)C7 X  BS6(RS)C2 
PLANTS 
Y IELD PER HA 
ROOT STALK 
MOIST LODGED LODGED 
Q/HA X I000  % ? i % 
' 19 .6  62 .  ,2  16 .  , 3  1  .  , 6  2 ,1  
65 .  3  62 .  2  20 ,  ,0  0 .9  2 .6  
'10 .6  62 .  , 2  17 ,  0  0 .  0  0 .9  
68 .2  1)2  ,  . 2  16 .9  0 .  .3  1 .0  
6U.9  62  .  , 2  18 .  ,9  3 .  9  0 .0  
72 .5  63 ,  , 1  18 .  6  1  .  , 5  0 .8  
66 .6  62 .  ,2  17 ,  1  0 .  2  0 .0  
95.2 ( i 2 ,  . 2  15 .  . 1  0 .  .9  0 .7  
78 .9  62 ,  . 2  17 .  , 1  0 ,  , 7  0 .0  
90 .6  62 ,  2  18 .1  19 .9  0 .0  
66 .6  62 .  , 2  17 .  , 3  0 .  ,  1  0 .0  
73 .9  (>2  ,  2  15 ,  . 1  0 .  ,8  1 .9  
55 .6  62 ,  2  19 .  6  1 .  . 0  0 .0  
72 .  3  62 ,  2  20 .  ,8  6 .  , 7  0 .2  
'15 .6  62 ,  .2  17 .  , 3  0 .  , 1  1 .3  
62 .Û  62 ,  .2  15 .  ,6  0 .  ,2  0 .2  
6 ' ! .  0  63 ,   1  17 .  , 7  1  ,  . 6  0 .2  
59 .  1  (>2 ,  . 2  19 .  1  0 .  , 1  1  .  1  
n  .3  62 .  2  16 .  , 1  1 .  , 0  0 .0  
77 .2  ( .2 .  , 2  15 ,  2  0 ,  6  0 .5  
65 .5  62 .  ,2  16 .  0  0 ,  0  0 .  1  
08 .0  62 .  2  22 .  ,0  0 .  ,2  3 .0  
65 .8  62 .  , 2  15 .  8  0 .9  0 .1  
90 .  3  62 .  ,2  20 ,  1  1.  , 3  1 .9  
71 .0  62 .  , 2  18 .  3  0 .  ,3  0 .2  
83 .8  62 .  2  20 .  ,7  0 .  .7  1 .3  
70 .  3  62 .  2  18 .  , 1  0 ,  1  1  .  1  
67 .8  63 ,  1  17 ,  7  1  ,  9  0 .2  
73 .0  62 .  , 2  18 .  5  0 .  ,6  1 .  1  
65 .6  62 .  2  18 ,  8  1 .  , 3  1 .9  
63 .5  62 ,  , 2  19 ,  7  0 .  9  2 .1  
67 .0  62 ,  ,  2  20 ,  2  7 ,  ,8  1 .9  
88 .7  62, , 2  20 ,  1  1  .  , 1  1 .  1  
80 .6  62, 2  18 ,  2  1 ,  2  2 .3  
77 .7  62 ,  , 2  19 ,  5  8 ,  5  0 ,9  
06 .  3  62 ,  2  17 ,  3  0 ,  0  0 .2  
67 .7  62 ,  , 2  19 ,  1  6 ,  ,9  0 .3  
65 .1  62 .  ,2  17 ,  7  1  ,  9  2 .0  
DROP 
EARS 
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0.0 
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
Table A15. (continued) 
PEDIGREE 
BSSS X  BSCB1 
BSSS X  BS6 
BSCB1 X  BS6 
BSSS 
BSCB1 
BS6 
BS13(S2)C1 
BSSS(R)C7 
BSCB1(R|C7  
BS6(RS)C2 
B37  X  B73  
B73  X  B6 ' l  
B73  X  MO17 
B73  X  N /A  
B73 X VA22 
B73 X (BSSS(R)C7) -360  
B8 l l  X  HO 17  
MOW X H100  
MEAN:  
EXPERIMENTA 00622  
PLANTS ROOT STALK 
Y IELD PER 1 I IA  MOIST LODGED LODGED 
Q/ I IA  X I000  5 % % 
59  .9  63  . 1 18, . 3  8. 1 3 .9  
I l 9  . 1 62 .2 18, 0.0 1 .0 
66 . 9  62 . 2  16, . 9  6 .6  '1 .7  
56  .8 62 . 2  21 , . 2  2 .3  O. ' l  
6'!, , 3  62 .2 18.1 0 .0  2 .9  
51 . 5  62 .2 18, , 2  0.0 1 . 0  
52  .6 62 . 2  21 , ,  3  8. ' l  0 .3  
62 .8 62 . 2  21  ,  0  1 .5  0.0 
3 ' ) ,  . 0  62  .2  17 ,  ,3  0 .0  0 .0  
31  .5  62 . 2  16, . 2  0 .9  8.6 
06  62 . 2  18, , 7  0 .7  0 .0  
69  ,9  63  . 1 20 ,  , 7  5 .0  0 .0  
75  ,6 62  .2 19 ,  . 3  0.8 0 .0  
99 ,  .  1  62 .2 20 ,  5  1 .5  0 .0  
106 62 .2 20, , 7  0 .  1  6.8 
97  ,6 62  .2  17 .  ,5  0 .0  0 .0  
112 .  7  62 .2 16, , 9  2 .2  0.6 
96 ,  0  62 . 2  20 .0  0 .0  0 .0  
75  ,8 62 . 0  18. 2  1  .  5  1 .0  
DROP 
EARS 
% 
0 . 0  
0 . 0  
0 . 0  
0.0 
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
Table AKi. Adjusted entry means at Clarence, 1980 (Experiment 00722) 
PEDIGREE 
(BS13  -00 ' )  X  
(BS13  -001)  X  
(BS13  -OO' t  X  
(1 )813  -OO' I  X  
(BS13  -OO' t  X  
(BS13  -OO' I  X  
(BS13  -OO' t  X  
(BS13  -OO' I  X  
(BS13  -OO' I  X  
(BS13  -OO' t  X  
(BS13  -OO' I  X  
(BS13  -OO' t  X  
(BS13  -071 t  X  
(BS13  -07 ' l  X  
(  I IS  13  -07 ' (  X  
(»S13  -07 i |  X  
(BSI3  -07 ' l  X  
(BS13  -074  X 
(BS13  -07 l t  X  
(BS13  -07 ' t  X  
(  BS13  -07 ' t  X  
(DS13 -07 i |  X  
(BS13  -O/ ' t  X  
(  ( )S13  -07 ' (  X  
(BS13  -103  K  
( nsi3 -103  X  
(  BS13  -103  X  
(BS13  -103  X 
(BS13  -103  X  
(  BS13  -103  X  
(BS13  -103  X  
(  BS13  -103  X 
(BS13  -103  X 
(BS13  -103  X  
(  BS13  -103  X  
(  BS13  -103  X 
(BS13  -205  X 
(  BS13  -205  X 
EXPERIMENT# 00722  
PLANTS 
Y IELD PER MA 
ROOT STALK 
MOIST LODGED LODGED 
DROP BROKEN 
EARS PLANTS 
Q/HA X I000  % 5  % 
BSSS) -132  89  .7  62 ,  . 2  23 .  0  3  .8  0 .0  
BSSS) -8 ' I  101  ,  , i |  62 .  , 2  21  .  1  3 ,  0  1  . 0  
BSSS) -287  107 .  , 1  62 .  ,2  21  .  6  7 .  . 7  0 .0  
BSSS) -360  86 ,  , 3  62 ,  . 2  21  .  3  0 .0  2 .9  
BSCB1) -93  106 ,  , 1  62 .  , 2  19 .  2  1  ,  0  1  .0  
BSCB1 ) - ' t 3  109 .  5  62 ,  2  19 .  I t  3 ,  . 9  5 .8  
BSCB1) -83  I l l ,  .6  62 .  2  20 .  0  1  ,  .  1  1  .9  
BSCBl ) -205  101  .  7  62 .  ,2  18 .  7  0 ,  , 0  0 .0  
BS6) -1 ' I  76 .  ,  1  62 .2  20 .9  0 .  1  1  . 0  
BS6) -39  105 .  5  62 .  ,2  21  .  8  7 ,  ,8  1 .9  
BS6) -115  87 .  8  62 .  ,2  19 .  8  3 .  9  1 .0  
BS6) -281  9 ' t .  , 0  62 .  ,2  17 .  7  3 .  ,9  2 .9  
BSSS) -132  56 ,  2  62 .  ,2  23 .  8  12 ,  . 6  1 .9  
BSSS) -8 ' I  89 .8  62 .  , 2  23 .  7  9 ,  .  7  2 .9  
BSSS) -287  83 .  ,6  62 ,  2  22 ,  6  13 .  5  7 .  7  
BSSS) -360  79 ,  .5  62 .  ,2  22 .  3  5  .9  0 .0  
BSCBl ) -93  58 ,  .6  62 .2  20 .  ' I  0 ,  , 1  0 .0  
BSCBl  ) - ' l 3  97 .  ,  1  62 ,  2  19 .  6  19 .  , ' t  3 .8  
BSCBl ) -83  91  ,  9  62 ,  .2  21  .  1  2  .0  0 .0  
BSCBl ) -205  71  ,  . 2  62 ,  , 2  18 .  7  I t ,  0  1  .0  
BS6) -1 ' I  73 .  ,0  62 ,  2  22 .  I t  9 .  , 7  1  .0  
BS6) -39  60 .  .8  62 ,  2  22 .  2  16 .  I t  3 .8  
BS6 )  -  115  51  .  8  62 ,  2  20 .  5  0 ,  ,0  3 .8  
BS6) -281  1  1  .  , 6  62 ,  2  20 .  S 1  .  9  0 .0  
BSSS) -132  71  .  5  62 ,  ,2  23 .  7  18 .  , 3  0 .0  
BSSS) -8 ' t  81  .  , 6  62 ,  2  22 .  6  53 .  ,9  1 .0  
BSSS) -287  95 .  , ' t  62 ,  2  22 .  7  20 .  ,2  0 .0  
0SSS) -360  82 .  8  62 ,  2  23 .  0  3 .  ,9  1  . 0  
BSCBl  ) -93  96 .  ,2  62 ,  2  20 .  ' I  16 .  , 5  1  . 0  
BSCBl  ) - ' t 3  96 .  ,9  62 ,  2  20 .  3  31  .  , 8  1 .0  
BSCBl ) -83  105 .  7  62 ,  2  20 .  7  1  .  , 1  1  .9  
BSCBl  ) -205  80 .  ,0  62 ,  2  19 .  5  2 .  0  0 .0  
BS6) -1 ' t  79 .  6  62 ,  2  22 .  3  1  .  ,0  0 .0  
BS6) -39  09 .  5  62 ,  2  22 .  '1  80 ,  , 6  1 .9  
BS6 )  -115  77. , ' t  62 ,  2  21  .  6  16 ,  . 2  1 .9  
BS6) -281  97 .  ,  1  62 ,  2  19 .  2  38 .  I t  0 .0  
BSSS) -132  87 .  ,  1  62 ,  2  2 ' l .  1  7 .  6  2 .9  
BSSS) -8 ' t  93 .  9  62 ,  2  22 .  5  0 ,  ,9  2 .9  
0 . 0  
0 . 0  
0.0 
0.0 
0 . 0  
0 . 0  
0.0 
0.0 
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
1.9 
1.0 
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1 .0 
% 
21  .5  
2 .3  
6 . 0  
11 .6  
0 . 0  
0 .2  
1  . I t  
0 .3  
211 .5  
0 . 0  
9 .5  
5 .1  
39 .5  
0 . 0  
6 .3  
17 .2  
10 .3  
3 .6  
6 .5  
13 .2  
18 .  1  
10 .7  
24 .6  
91 .  1  
' I .  1  
0 . 2  
2 .  1  
3 .3  
3 .5  
1  . ' I  
1 . 6  
0 . 1  
11.1 
0 . 2  
1 .3  
5 .6  
10 .9  
7 .3  
to  
Table A16. (continued) 
FXPCRIMENT# 00722 
PEDIGREE PI ANTS 
YIELD PER HA MO I ST 
Q/HA X I000  5 
BS13  -205  X (BSSS) -287  102  3  62  2  23 9  
ns i3  -205  X (BSSS) -360  86  5  62  2  22  5  
BS13 -205  X  (BSCB1) -93  95  5  62  2  20  I I  
BS13  -205  X (BSCB1 ) - ' l 3  103  3  62  2  21  8  
BS13 -205  X (BSGB1) -83  87  '1  62  2  23 .0  
BS13 -205  X  (BSCB1) -205  87  6  62  2  19  1  
BS13  -205  X (BS6) -1 ' I  82  1  62  2  21  i |  
BS13  -205  X  (BS6) -39  79  7  62  2  23 .  j  
BS13 -205  X (BS6) -115  86  5  62  2  21  6  
BS13 -205  X (BS6) -281  82  I I  62  2  18  2  
BSSS -132  X (BSCB1) -93  74  6  62  2  21  7  
BSSS -132  X (BSCB1 ) - ' t 3  96  3  62  2  23  0  
BSSS -132  X (BSCB1) -83  70  3  62  2  2  I I  6  
BSSS -132  X (BSCB1) -205  62  3  62  2  21  3  
BSSS -132  X (BS6) -14  33  5  62  2  23  1  
BSSS -132  X (BS6) -39  '13  1  62  2  23  5  
BSSS -132  X  (BS6) -115  ' I l  8  62  2  22  '1  
BSSS -132  X (BS6) -281  53  2  62  2  21  3  
BSSS -8 ' !  K (BSCBI1-93  8 ' l  5  62  ? 20  8  
BSSS -8 ' l  K (BSCB1 ) - ' l 3  9 ' l  6  62  2  20  9  
BSSS -8 ' l  X  (BSCBI ) -83  86  5  62  2  22  0  
BSSS -8 ' ,  X  (BSCBI ) -205  88  7  62  2  20  2  
BSSS -8 ' l  K  (BS6)  -  l ' I  55  3  62  2  21  6  
BSSS -8 ' t  K  (BS6) - i9  5 ' l  6  6?  2  23  0  
BSSS -8 ' t  K (BS6) -115  68  '1  62  2  20  1  
BSSS -8  I I  K  (BS6 ) - . ' « !  / /  9  62  2  18  14 
BSSS -287  X (BSCBI ) -93  98  1  62  2  21  3  
BSSS -287  X (  BSCBI  ) - ' l 3  105  7  62  2  22  i |  
BSSS -28 /  X  (BSCBI ) -83  106  6  62  2  21  9  
BSSS -287  X (BSCBI ) -205  96  0  62  2  20  0  
BSSS -287  X (  BS6 )  -  l ' t  62  6  62  2  23  2  
BSSS -287  X (BS6) -39  67  9  62  2  23  8  
BSSS -287  X (BS6) -  115  58  5  62  2  21  1  
BSSS -287  X (BS6) -281  83  6  62  2  20 .0  
BSSS -360  X (BSCBI ) -93  70  9  62  2  20  '1  
BSSS -360  X (BSCBI  ) - ' l 3  87  3  62  2  23  9  
BSSS -360  X (BSCBI ) -83  79  2  62  2  25  6  
BSSS -360  X (BSCBI ) -20D 6 '»  9  62  2  19  0  
ROOT STALK DROP BROKEN 
iDGED LODGED EARS PLANTS 
% % % % 
l | .  7  5  .8  0 .0  6 .  I l  
0 .  0  1  .9  0 .0  5 .6  
9 .  5  G .0  0 .0  6 .5  
0 .  0  3  . 8  1 .0  1 .8  
1  .  9  I I  . 8  0 .0  6 .2  
0 .  0  1  . 0  0 .0  2 .3  
0 .  0  2  .9  0 .0  15 .7  
32 .  6  1  .9  0 .0  3 .8  
1  .  0  1  .9  0 .0  8 .5  
5 .  7  1  .9  1  .0  22 .2  
0 .  0  1  .0  0 .0  17 .7  
6 .  7  1  . 0  0 .0  1 .9  
0 .  1  1  . 9  0 .0  25 .  1  
2 .  9  0  .0  0 .0  28 .5  
1  .  0  0 .0  0 .0  60 .8  
32 .  7  0  .0  0 .0  9 .2  
1  .  0  1  .0  0 .0  27 .7  
9 .  6  0 .0  0 .0  35 .8  
0 .  0  1  .9  0 .0  7 .9  
16 .  I I  2  .9  1 .0  1  .  1  
2 .  8  1  .9  0 .0  1 .8  
0 .  0  2  .9  0 .0  0 .9  
11  .  5  0  .0  0 .0  18 .0  
17 .  I I  0  .0  0 .0  7 .2  
1  .  9  1  .9  0 .0  19 .6  
3 .  9  3  . 8  0 .0  9 . I l  
0 .  0  0  .0  1 .0  0 .8  
10 .  6  1 . 0  0 .0  0 .8  
2 .  9  1  .0  0 .0  0 .0  
0 .  0  1  .9  0 .0  0 .0  
0 .  1  0  .0  0 .0  1 7 . ^  
13 .  5  2  .9  0 .0  0 .6  
3 .  9  1  . 0  0 .0  10 .2  
2 .  9  0  .0  1 .0  I I .  6  
0 .  2  2  .9  0 .0  8 .9  
0 .  1  1  . 0  0 .0  0 .0  
1 .  1  0 .0  0 .0  7 .  1  
0 .  1  0  .0  1 .0  6 .5  
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Table A16. (continued) 
EXPERIMENT^  00722  
PEDIGREE 
BSSS X  BSCB1 
BSSS X  BS6 
BSCB1 X  BS6 
BSSS 
BSCB1 
BS6 
BS13(S2)C1 
BSSS(R)C7 
BSCB1(R)C7 
BS6(RS)C2 
B37  X  B /3  
B73  X  B8 ' t  
B73  X  M017  
B73  X  N7A 
B73  X  VA22 
B73  X  (BSSS(R)C7) -360  
BOi |  X  MOI  7  
M017 X moo 
MEAN;  
PLANTS ROOT STALK 
Y l  ELD PER HA MOI  ST  LODGED LODGED 
Q/ t IA  X1000  % % % 
63 .6  62 .2  19 .U  9 .5  7 .7  
6 ' , .  1  62 .2  21 .9  16 .3  3 .8  
59 .6  62 .2  19 .9  18 .2  214 .0  
52 .9  62 .2  21  .5  11 ,6  '1 .8  
63 .9  62 .2  21 .6  0 .0  8 .7  
62 .  1  62 .2  19 .6  26 .9  1 .9  
79 .5  62 .2  23 .7  19 .1  0 .0  
62 .5  62 .2  25 .3  <1 .8  2 .9  
51 .7  62 .2  19 .7  2 .8  3 .8  
50 .5  62 .2  18 .3  19 .3  1 l4 . ' l  
91  .  1  62 .2  21  .  7  3 .8  0 .0  
99 .2  62 .2  23 .8  22 .  1  6 .7  
117 .0  62 .2  20 .9  H .8  1 .9  
106 . '»  62 .2  23 .5  10 .6  0 .0  
96 .5  62 .2  23 .4  2 i t .2  2 .9  
57 .0  62 .2  23 .9  2 .9  1 .9  
126 .6  62 .2  21 .0  2 .0  l» .8  
9 ' t . 2  6^^  22 .3  6 .8  1 .9  
79 . '1  62 .2  21 .5  10 .8  2 .7  
DROP BROKEN 
EARS PLANTS 
% % 
0 .0  '1 .3  
1 .0  0 .2  
1 .0  
0 .0  6 .6  
1 .9  2 .5  
0 .0  5 .7  
0 .0  1 .2  
0 .0  3 .0  
0 .0  1  .  1  
0 .0  11 .9  
0 .0  0 .  1  
0 .0  2 .2  
5 .8  0 .  1  
0 .0  '4 .2  
0 .0  2 . '4  
0 .0  37 .3  
1 .9  2 .6  
1 .0  «4 .0  
0 . 2  8 . 6  
Table A17, Adjusted entry means at Martinsburg, 1980 (Experiment 00822) 
EXPERIMENT# 00822  
PEDIGREE 
(BS13  -OO' t  X  
(BS13  -00 ' )  X  
(BS13  -OO' I  X  
(BS13  -OOU X 
(BS13  -OO' I  X  
(BS13  -OO 'I X 
(BS13 -OO' t  X  
(BS13  -OO 'I X 
(BS13 -OO' I  X  
(BS13  -OO 'I X 
(BS13 -OO' I  X  
(BS13  -OO' I  X  
(BS13  -074  X 
(BS13  -07 ' l  X  
(BS13  -07 ' l  X  
(BS13  -07 ' l  X  
(BS13  -07 l |  X  
(  BS13  -07 ' l  X  
(BS13  -07 l |  X  
(US13 -UY ' t  X  
(BS13  -O/ ' t  X  
(BS13  -0  7 ' l  X  
(DS13 -UY ' t  X  
(BS13  -07 ' l  X  
(BS13  -1113  X  
(BS13  -103  X 
(BS13  -103  X  
(BS13  -103  X 
(BS13  -  103  X  
(BS13  -103  X  
(  BS1 3  -103  X  
(BS13  -103  X  
(  BS1 3  -103  X 
(  BS1 3  -103  X  
(BS13  -103  X  
(QS13 -103  X  
(  BS1 3  -205  X 
(BS13  -205  X 
(BSSS) -132  
(BSSS) -8 ' I  
(USSS ) -287  
(RSSS) -360  
(BSCe i ) -93  
(CSCB1 
(nSCBl ) -83  
(  I JSCe i  ) -205  
(  BS6 )  - 1  ' I  
(BS6) -39  
(BS6) -115  
(BS6) -281  
(BSSS) -132  
(BSSSj -O ' l  
(BSSS) -28y  
{BSSS) -360  
(BSCB1) -93  
(  DSCB1 ) - ' t 3  
(BSCBl ) -03  
( I ÎSCB1 
(BS6) - l ' t  
(BS6) -39  
(nS6) -1  1 'J  
(BS6) -281  
(BSSS) -132  
(  BSSS) -8 I |  
(BSSS) -287  
(BSSS) -360  
(BSCin  ) -93  
(DSCB1 ) - l )3  
(BSCBl ) -83  
(BSCBl ) -205  
(BS6) -1 ' t  (BS6) -39  (BS6) -115  
(BS6) -281  
(BSSS) -132  
(  BSSS) -8 ' I  
PLANTS ROOT STALK DROP 
Y IELD PER HA HOIST LODGED LODGED EARS 
Q/ I IA  X1000  5 'o % % 
56  0  62  2  15  6  I t  0. 0  0 .0  
67  1  62  2  I t )  9  8 .  8  1  1  5  0 .0  
62  8  62 .2  16  3  15 .  7  1  .  9  0 .0  
U3 0  62  2  15  1  0  0  6  7  0 .0  
69  1  62  2  1 ' )  5  1  5  1  0  1 .0  
68  ') 62  2  15  9  10 .  0  9 .  6  0 .0  
57  8  62 .2  15  8  6  1  2 .  9  0 .0  
67  6  62  2  1 ' )  0  1  1)  7 .  7  0 .0  
56  5  62 .2  16  9  1) .  3  9 .  6  0 .0  
7 ' l  0  62  2  16  7  13  5  1  9  0 .0  
6 ' l  1  62  2  15  8  8 .  1  6  7  0 .0  
'19  0  62  2  15  6  1  3  1  9  0 .0  
57  5  62  2  16  9  1  8  15 .  ') 0 .0  
68  1  62  2  15  ') 3 .  0  18 .  3  0 .0  
51  0  62  2  15  1)  9  I t  26 .0  0 .0  
1)8  2  62  2  15  6  0  3  18 .  3  0 .0  
66  8  62  2  16  3  1  1  13 .  5  0 .0  
65  1  62  2  15  1  8  8  8 .  7  0 .0  
75  7  62  2  15  1» 6  0  8 .  7  0 .0  
i |?  0  62  2  15  6  0  2  25 .  0  0 .0  
1)1  3  62  2  17  1)  2  7  6 .  7  0 .0  
57  9  62  2  15  9  7  0  11  5  0 .0  
31)  5  62  2  17  0  2  8  30 .  8  0 .0  
31  9  62  2  1 ' )  1)  0 .9  57 .  7  0 .0  
52  I t  62  2  17  2 .  7  6 .  7  0 .0  
61  2  62  2  15  5  13  9  17 .  3  0 .0  
66  2  62  2  16  1  9 .  6  2 .  9  0 .0  
55  8  62  2  13  3  1  8  3 .  8  0 .0  
72  7  62  2  15  9  2  7  2 .  9  0 .0  
62  8  62  2  15  9  1  8  9 .  6  0 .0  
78  7  62  2  15  M 0  9  1  0  0 .0  
57  7  62  2  15  6  0 .  0  2 .  9  0 .0  
65  8  62  2  17  9  0 .  0  1) .  8  0 .0  
70  3  ( i2  2  16  3  22  2  2 .  9  0 .0  
67  2  62  2  16  1  1  0  3 .  8  0 .0  
53  5  ( .2  2  15 .3  9 .  3  7 .  7  1  . 0  
68  8  ( ,2  2  18 .  1  '). 1)  2 .  9  1  .0  
70  0  ( ,2  2  15 .0  I t .  0  7 .  7  0 .0  
NJ 
k ' 
CM 
Table A17. (continued) 
EXPERIMENT/ '  00822  
PEDIGREE PLANTS 
Y IELD PER HA 
ROOT STALK 
MOIST LODGED LODGED 
Q/ t IA  X1000  % 5  % 5  5  
BS13  -205  X (BSSS)  -287  70  3  62  2  16  7  8.6 ' 1  8  
BS13 -205  X  (BSSS)  -360  51  2  62  2  15  9  0  0  1  0  
BS13 -205  X  (BSCBl  ) -93  67  6  62  2  11» 3  1  9  7  7  
BS13 -205  X (BSCBl  ) - i t 3  67  7  62  2  18  2  5  8  12  5  
BS13 -205  X  (BSCBl  ) -83  76  9  62  2  16  1  0  6  2  9  
BS13 -205  X  (BSCBl  ) -205  62  5  62  2  H i .8  0  0  7  7  
BS13 -205  X (BS6) - i n  52  7  62  2  16  2  6  0  5  8  
BS13 -205  X  (BS6) - 39  61  2  62 .  2  17  3  10  7  9  6  
BS13 -205  X (BS6) - 115  59  5  62  2  16  8  0  8  20  2  
BS13 -205  X  (BS6) -281  55  6  62  2  14  2  2  0  16  3  
BBSS -132  X (BSCBl  ) -93  56  I t  62  2  17  5  0  2  3  8  
BSSS -132  X (BSCBl  ) - ' l 3  6 ' l  8  62  2  16  5  6  8  7  7  
BSSS -132  X (BSCBl  ) -83  58  I t  62 .  2  16  i |  3  9  1  0  
BSSS -132  X (BSCBl  ) -205  51  7  62 .  2  15  6  1  1  2 l | .  0  
BSSS -132  X (BS6)- l i t  37  I t  62  2  17  3  0  2  6  7  
BSSS -132  X (BS6) - 39  62 7  62 2  18  5  29  5  3  8  
BSSS -132  X (BS6) - 115  I t  6  3  62 2  18  3  0  2  2  9  
BSSS -132  X (BS6) -281  I t  3  8  62 2  15  9  2  2  1  7  3  
BSSS -8 ' t  X  (BSCBl  ) -93  7 /  9  62 .  2  15  6  0  2  2 .  9  
BSSS -8 I |  X  (BSCBl  ) - i | 3  67  3  62 2  15  0  8  5  5  8  
BSSS -8 ' t  X  (BSCBl  ) -83  72  7  62 2  17  1  0  1  
0  
6  7 
BSSS -8 I |  X  (BSCBl  ) -205  75  2  62 .  2  16  8  0  2 .  9  
BSSS -8 ' l  X  (BS6) - H I  39  6  62. 2  17  5  2  0  27 .  9  
BSSS -8 I |  X  (BS6) - 39  68  8  62 .  2  17  6  8 .  I  HI .  '1  
BSSS -8 ' l  X  < (BS6) - 115  56  n  62  2  16  3  0  1  13  5  
BSSS -8 I |  X  .  (BS6) -201  35  1  62  2  m  1  0  2  29  8  
BSSS -287  X (BSCBl  ) -93  77  1  62 .2  I ' t  9  0  0  1  0  
BSSS -287  X (BSCBl  ) - ' l 3  75  0  62 .  2  16  9  0  2  1  9  
BSSS -287  X (BSCBl  ) -83  82  8  62 .  2  17  1  1  3  3  8  
BSSS -287  X (BSCBl  ) -205  69  8  62 .2  15  5  0  3  1  0  
BSSS -287  X (BS6) - Ht  52  8  62 .2  15  9  0  0  6  7  
BSSS -287  X (BS6) - 39  61  8  62. 2  16  1  11  7  1  0  
BSSS -287  X (BS6) - 115  53  8  62. 2  15  6  0  8  3  8  
BSSS -287  X  (BS6) -281  61  5  62 .  2  HI 7  3  2  5  8  
BSSS -360  X (BSCBl  ) -93  59  6  62  2  15  1  0  2  1  9  
BSSS -360  X (BSCBl  ) - ' l 3  71  3  62 2  18  6  3  1  5 .  8  
BSSS -360  X (BSCBl  ) -83  62 .6  62 2  16  2  O.J 1  0  
BSSS -360  X (BSCBl  ) -205  58  6  62 2  16  1  0  0  0 .  0  
DROP 
EARS 
0 . 0  
0.0 
0.0 
0 . 0  
0 . 0  
0 . 0  
0.0 
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0.0 
0.0 
0 . 0  
0 . 0  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1.0 
1 .0 
0.0 
0.0 
2.9 
0.0 
1.9 
0.0 
0.0 
0.0 
0.0 
t o  
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Table A17. (continued) 
PEDIGREE 
BSSS X  BSCBl  
BSSS X  BS6 
BSCBl  X  BS6 
BSSS 
BSCBl  
BS6 
BS13(S2)C1 
BSSS(R>C7 
BSCB1(R)C7 
BS6(RS)C2 
B37  X  B73  
B73  X  B8 ' )  
B73  X  M017  
B73  X  N7A 
B7  3  X  VA22 
B73  X  (BSSS(R)C7) -360  
B8 '4  X  M017  
M017  X  H100  
MEAN:  
EXPERIMENT/ /  00822  
PLANTS ROOT STALK DROP 
Y l  ELD PER HA MOIST LODGED LODGED EARS 
q /HA X1000  % % Î  S  % 
16 .0  62 .2  16  .6  10 .9  1  1  ,  . 5  0 .0  
1 )8 .9  62 .2  15  .  7  17 .2  9 ,  . 6  0 .0  
'16 .7  62 .2  15  .  1  13 .2  22 ,   1  0 .0  
16 .  1  62 .2  17  .9  8 .1  1 ,  . 9  0 .0  
411 .9  62 .2  11  .2  2 .7  23 .  1  0 .0  
53 .2  62 .2  12  .8  11 .1  8 .  ,7  1 .0  
58 .3  62 .2  17 ,  0  16 .2  7 ,  ,7  1 .0  
16 .  1  62 .2  17  .5  0 .6  5  .8  0 .0  
35 .8  62 .2  15  .6  0 .5  5 ,  . 8  0 .0  
33 .1  62 .2  15  . 1  2 .  1  22 ,  , 1  0 .0  
75 .2  62 .2  15  . 1  1  1 .0  1 ,  ,8  0 ,0  
77 .0  62 .2  16 ,  2  16 .1  5 ,  8  0 .0  
71 .9  62 .2  17 ,  .  1  21 .8  5 .  ,8  1  .0  
76 .  1  62 .2  17 ,  6  6 .2  22 ,  , 1  0 .0  
108 .9  62 .2  18  .6  2 .1  1  ,  9  0 .0  
57 .9  62 .2  16  .6  7 .2  8 ,  , 7 - 0 .0  
83 .  1 62 .2  16 ,  . 7  19 .8  15 .  , 1  0 .0  
71 .9  62 .2  17 ,  6  6 .8  7 ,  ,7  0 .0  
59 .  7  62 .2  16 ,  , 1  1 .9  8 .  7  0 .  1  
Table A18. Adjusted entry means at Ames, 1981 
PEDIGREE 
(BS13  -004  X  
(DS13 -004  X 
(BS13  -004  X  
(BS13  -004  X 
(BS13  -004  X  
(  BS13  -004  X 
(BS13  -004  X  
(BS13  -004  X 
(BS13  -004  X  
(BS13  -004  X  
(BS13  -004  X 
(BS13  -004  X 
(DS13 -074  X 
(BS13  -074  X 
(BS13  -074  X  
(BS13  -074  X 
(BS13  -074  X  
(BS13  -074  X 
(BS13  -074  X 
(BS13  -074  X  
(BS13  -074  X  
(BS13  -074  X  
(BS13  -074  X 
(BS13  -074  X 
(  BS13  -103  X  
(BS13  -103  X  
(  BS13  -103  X  
(BS13  -103  X  
(BS13  -103  X  
(BS13  -103  X  
(BS13  -103  X 
(BS13  -103  X  
(BS13  -103  X  
(BS13  -103  X 
(BS13  -103  X 
(BS13  -103  X  
(BS13  -205  X  
(  BS13  -205  X  
EXPERIMENT# 10522  
PLANTS 
Y IELD PER HA 
Q/HA XIOOO 
ROOT STALK 
HOIST LODGED LODGED 
BSSS) -132  
BBSS) -81»  
DSSS) -287  
BSSS) -360  
BSCB1 ) -93  
BSGB1 ) - ' »3  
BSCB1 ) -83  
BSCB1) -205  
BS6)-T» 
BS6) -39  
BS6) -115  
BS6) -201  
BSSS) -132  
BSSS) -8 '»  
BSSS) -287  
BSSS) -360  
BSCB1) -93  
BSCB1 ) - i | 3  
BSCB1) -83  
BSCD1) -205  
BS6) -1 ' I  
BS6) -39  
BS6) -115  
BS6) -281  
BSSS) -132  
BSSS) -0 ' l  
BSSS) -287  
BSSS) -360  
BSGB1) -93  
BSCB1 ) - l | 3  
BSCB1) -83  
BSCBI ) -205  
BS6) -1 ' t  
BS6) -39  
BS6) -115  
BS6) -281  
BBSS) -132  
BSSS) -8 I |  
89 .9  
94 .2  
8 8 . 0  
8 1 . 6  
80. 1 
8 8 . 6  
98 .0  
79 .6  
75 . '»  
80 .  1  
88 .9  
79 .3  
83 .1»  
95 .  1  
8 6 . 8  
87 .8  
106.2 
8 0 . 0  
8 6 . 6  
70 .5  
79 .4  
92 .6  
95 .  1  
87 .  1  
93 .7  
83 .2  
1 0 1  . 2  
74 .3  
108.0 
71 .4  
9 2 . 0  
91 .9  
84 .0  
94 .0  
9 1 . 8  
80 .5  
91  .7  
91  .0  
52 .6  
53 .8  
53 .2  
50 .2  
53 .2  
50 .8  
54 .4  
53 .8  
53 .8  
5 2 . 6  
53 .8  
51 .4  
52 .0  
52 .6  
51 .4  
53 .8  
54 .4  
56 .2  
51 .4  
56 .2  
52 .6  
53 .2  
53 .2  
54 .  4  
53 .2  
53 .8  
53 .2  
51 .4  
53 .8  
52 .0  
5 3  
52  
51  
52 .0  
54 .4  
52 .6  
52 .6  
55 .0  
2 6 . 0  
2 6 . 8  
27 .  1  
27 .6  
27 .4  
25 .6  
25 .7  
25 .0  
29 .2  
27 .5  
2 8 . 2  
22 .7  
30 .5  
29 .9  
26 .3  
29 .3  
24 .8  
23 .4  
27 .3  
26.  1  
28 .7  
26 .4  
2 8 . 2  
24 .0  
2  7 .8  
2 8 . 6  
27 .6  
30 .0  
2 8 . 0  
30 .0  
23 .8  
25 .6  
29 .4  
29 .5  
2 8 . 0  
25 .6  
2 6 . 6  
26 .4  
0 . 0  
0 .  1  
0 .  1  
0.2 
0.1 
0 . 0  
0. 1 
0 . 0  
0 . 0  
2.3 
0 . 0  
0 . 0  
0.0 
0 . 0  
2.5 
0 . 0  
1. 1 
2.2 
0 . 0  
0 . 0  
0.0 
4.3 
0 . 0  
0.0 
1 . 1 
3.5 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 . 0  
6.9 
0.0 
1 . 1 
3.7 
0.0 
2 . 6  
2 .7  
3 .5  
1  . 2  
1 .9  
1 0 . 6  
0 . 0  
0 .3  
1 .3  
1 . 1 
2 . 1  
0 . 0  
1 . 6  
8 .  1  
4 .8  
3 .2  
2 . 2  
22 .4  
8 . 6  
5 .7  
3 .5  
7 .8  
4 ,4  
4 .7  
0 . 0  
3 .3  
0 . 0  
1 . 1 
0 . 0  
6 . 0  
2 .4  
3 .4  
(Experiment 10522) 
DROP BARREN 
EARS PLANTS 
% % 
0 . 0  0 . 0  
0 . 0  0 . 0  
0 . 0  0 . 0  
0 . 0  0 . 5  
0 . 0  0 . 0  
0 . 0  0 . 0  
0 . 0  0 . 0  
1 . 1  2 . 0  
0 . 0  0 . 0  
0 . 0  0 . 0  
1 . 1  1 . 5  
0 . 0  0 . 5  
0 . 0  1 . 5  %  
0 . 0  1 . 0  
0 . 0  1 . 5  
0 . 0  1 . 0  
0 . 0  0 . 0  
0 . 0  0 . 0  
0 . 0  0 . 0  
0 . 0  1 . 0  
0 . 0  0 . 0  
0 . 0  0 . 5  
1 . 2  0 . 5  
0 . 0  1 . 5  
0 . 0  0 . 5  
0 . 0  0 . 5  
0 . 0  0 . 0  
0 . 0  1 . 0  
0 . 0  0 . 0  
0 . 0  0 . 5  
0 . 0  1 . 0  
0 . 0  0 . 0  
2 . 5  0 . 5  
0 . 0  0 . 5  
0 . 0  0 . 0  
1 . 2  0 . 0  
0 . 0  0 . 5  
0 . 0  0 . 5  
Table A18. (continued) 
PEDIGREE 
(DS13 -205  X  
(BS13  -205  X 
(BS13  -205  X 
(  BS13  -205  X 
(BS13  -205  X  
(BS13  -205  X  
(DS13 -205  X 
(BS13  -205  X 
(BS13  -205  X 
(BS13  -205  X 
(  BSSS -132  X  
(  BSSS -132  X  
(BSSS -132  X 
(  BSSS -132  X  
(BSSS -132  X 
(  BSSS -132  X  
(BSSS -132  X 
(  BSSS -132  X 
(  BSSS -8 ' l  X  
(BSSS -8 ' l  X  
(  BSSS -8 ' l  X  
(  BSSS -8 ' )  X  
(  BSSS -8 ' l  X  
(BSSS -8 ' t  X  
(  BSSS - f l ' l  X  
(BSSS -8 ' l  X  
(BSSS -287  X  
(  BSSS -287  X 
(BSSS -287  X  
(BSSS -287  X  
(  BSSS -287  X  
(BSSS -287  X  
(BSSS -287  X 
(BSSS -287  X  
(  BSSS -360  X  
(BSSS -300  X  
(BSSS -360  X 
(  BSSS -360  X 
EXPERIMENT/ '  10522  
PLANTS 
Y IELD P IR HA 
ROOT STALK 
MOIST LODGED LODGED 
DROP BARREN 
EARS PLANTS 
BSSS) -287  
nSSS) -36Q 
nsc l i l  ) -93  
BSCB1 ) - ' )3  
BSCB1) -83  
BSCB1) -205  
»S6)  -  I ' l  
BS6) -39  
nS6) -115  
BS6) -281  
BSCBl ) -93  
BSCBl  ) - ' l 3  
BSCBl ) -83  
BSCBl ) -205  
BS6) -T I  
BS6) -39  
BS6) -1  1 'J  
BS6) -281  
BSCBl ) -93  
BSCBl  ) - ' l 3  
BSCBl ) -83  
BSCBl  ) -20 !>  
BS6) -1 ' I  
BS6) -39  
BS6) -115  
BS6) -281  
BSCBl ) -93  
BSCBl  ) - ' l 3  
BSCBl ) -83  
BSCBl1 -205  
BS6) -14  
BS6 ) -39  
BS6) -1  15  
BS6) -281  
BSCBl ) -93  
BSCBl  ) - ' l 3  
BSCBl ) -83  
BSCBl ) -205  
q /HA X I000  5 G % % 
98 ,  ,6  53 ,  . 6  29 .  ,6  0 .0  U.6  
78 .  . 3  51 ,  . ' t  31  ,  0  1 .2  U .8  
65 .  . 1  49 ,  . 6  28 .  ,2  0 .0  0 .5  
93 .  7  52 .0  26 .  ,14  0 .0  8 .4  
99 .  5  53 ,  . 6  29 .  ,9  0 .0  1 .2  
97 .  ,8  55 .  0  25 .  , 7  0 .0  0 .  1  
91  .  , 8  53 ,  8  27 .  1 .2  0 .0  
89 .  8  51 ,  30 .  ,4  3 . ' )  4 .7  
02 .  , 9  52 ,  6  26 .  ,5  0 .  1  6 .1  
73 .  ,2  50 ,  . 8  25 .  , 3  0 .  1  11 .3  
90 .  5  51  ,  28 .  , 3  0 .  1  0 .0  
89 .  ,8  53 .  ,8  28 .  ,0  0 .0  3 .0  
88 ,  .3  53 ,  2  31  .  , 0  0 .  1  1 .9  
79 .  ,  i |  53 ,  . 2  29 .  ,2  0 .  1  0 .  1  
67 ,  . 2  52 ,  . 6  31  .  , 6  0 .0  0 .0  
83 .  ,9  50 .  8  28 .  ,6  0 .0  0 .0  
73 .  ,7  53 ,  , 2  27 .  ,8  0 .0  0 .8  
85 .  ,  i |  52 .  , 6  27 .2  0 .0  0 .0  
103 ,  6  53 ,  . 8  23 .  ,7  0 .0  3 .3  
8 ' t .  , 9  53 .  8  26 .  2  1 .1  6 .7  
85 .  2  53 ,  . 8  28 .  ,0  0 .  1  0 .0  
91  .  , 5  53 .  , 2  26 ,  7  0 .2  0 .0  
75  ,  1  1 )9 ,  0  30 .  , 2  0 .0  0 .0  
88 .  55 .  , 0  28 .  ,2  1 .2  1 .8  
68 ,  6  '17 ,  . 8  25 .  ,6  0 .0  6 .3  
61  .  , 7  53 .  ,2  24 .2  0 .0  7 .7  
92 .  9  5 ' t .  ,1»  28 .  , 0  0 .0  1 .8  
95 .  ,6  53 .  ,2  29 .  1  0 .0  4 .0  
103 .  ,9  l i l  ,  28 .  ,5  0 .0  3 .3  
95  ,  1  55 .  ,6  26 .  ,9  0 .0  1  .  3  
76 .  ,3  50 ,  . 8  29 .3  0 .0  0 .3  
85 .  , 1  ! )5 ,  0  29 .  ,6  2 .3  1  .  1  
7 ' l .  0  53 ,  8  28 .  , 3  0 .  1  5 .8  
88 .  , ' 1  53 .  ,8  25 .  ,  1  0 ,0  0 .7  
90 .  Ji 5 ' i .  29 .  1  0 .0  0 .0  
87 .  ,6  51  .  28 .  5  0 ,0  2 .5  
91  .  7  55 ,  .  0  30 .  1  0 .0  0 .  1  
7 ' ( .  , 7  5 '4  .  27 .  2  0 .0  0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0.0 
1 . 2  
0 . 0  
0.0 
0 . 0  
0 . 0  
0 . 0  
0 . 0  
1 . 2  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
1 . 1  
0 . 0  
1 . 1  
0 . 0  
0 . 0  
0 . 0  
1 . 1  
0 . 0  
1 . 1  
0 . 0  
1 . 0  
0 . 0  
1 . 1  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
1 .0  
0 . 0  
0.0 
0 . 0  
0.5 
0 . 0  
1 .0 
1 . 0  
0.5 
0 . 0  
1 . 0  
0 . 0  
1.5 
0.5 
3.0 
I.5 
I I .O  
0.5 
0 . 0  
0 . 0  
2 , 0  
0.5 
0.5 
3.0 
3.5 
2 . 0  
0 . 0  
0.5 
0 . 0  
0 . 0  
0.5 
3.5 
1 . 0  
0 . 0  
0 . 0  
1.5 
1 . 0  
1.5 
N)  
W 
h-'  
Table A18,. (continued) 
EXPERIMENT/?  10522  
PEDIGREE 
360  X  BS6 - I ' l  
360  X  BS6 -39  
360  X  BS6 -115  
360  X  BS6 -281  
-93  X  BSÛ -14  
-93  X  BS6 -39  
-93  X  BS6 -115  
-93  X  BS6 -281  
- '13  X  BS6 - I ' l  
- ' l 3  X  BS6 -39  
- '13  X  BS6 -115  
- '13  X  BS6 -281  
-83  X  BS6 - I ' l  
-83  X  BS6 -39  
-83  X  BS6 -115  
-83  X BS6 -281  
-205  X (  BS6 )  - 1  '4  
- 205  
-205  
(BS6) -115  
(BS6) -281  
(BSCB1 
(BSCBl  
(BSCB1 
(BSCBl  
(BSCBl  
(BSCBl  
(BSCBl  
(BSCBl  
(BSCBl  
(BSCBl  (BSCBl  (BSCBl  
(BSCBl  
(BSCBl  (BSCBl  
(BSCBl  
B I ' IA  X  B37  
B I ' lA  X  B ' lO  
B I ' tA  X  B ' I ' I  
B37  X  B ' lO  
B37 X B'I'I 
B'lO X B'I'I 
(BS13) -00 ' I  X  (BS13) -07 I |  
( f5S13) -00 ' l  X  (BS13) -103  
(BS13) -00 ' t  K  (BS13) -?05  
(BS13) -07 ' I  X  (BS13) -103  
(BS13) -07 i |  X  (BS13) -205  
(BS13) -103  X (BS13) -205  
DS13(S2)C1 X  BSSS(R)C7 
BS13(S2)C1 X  BSCBl (R)C/  
BS13(S2)C1 X  BS6(RS)C2 
BSSS(R)C7 X  BSCBl (R)C7 
BSSS(R)C7 X  BS6(RS)C2 
BSCB1(R)C7 X  BS6(RS)C2 
PLANTS ROOT STALK DROP BARREN 
Y IELD PER HA MOIST LODGED LODGED EARS PLANTS 
» ^  «  ^mm m — — — - - - - - - - • - - -
Q/HA X I000  5 % % % % 
58 ,  ,  1  53 ,  2  28 .  ,3  0 .0  0 .  0  0 .0  4 .5  
73  .  , 7  52 ,  . 0  28 .  5  0 .  1  1 .  1  0 ,  0  3 .0  
58 .  ,6  52  ,0  27 .  5  0 .0  5 .  0  0 ,  0  4 .0  
76 .  5  51  ,  . 4  25 ,  ,5  0 .  1  0 .  5  0 ,  ,0  2 .0  
72 .  9  52 ,  6  28 ,  5  0 .  1  0 .2  0 ,  0  0 .0  
85 .  , 3  54  .4  29 ,  5  0 .2  4 .  6  0 .  ,0  1 .5  
79 .  2  54 ,  . 4  27 ,  4  0 .  1  0 .  8  0 .  ,0  1 .0  
92 .  ,7  53  .2  23 ,  9  0 .0  2 .  3  0 .  ,0  0 .0  
80 .  , 7  52  .0  27 .  , 3  0 .  1  6 .  2  0 .  0  0 .0  
87 .  9  54  ,4  28 .  ,4  8 .8  1 .  i |  0 .0  1  .0  
87 .  ,  1  :>5 ,  0  26 .  ,2  0 .0  3 .  3  0 .  ,0  0 .  5  
77 .  4  52  .6  22 .  6  0 .0  1  .  1  0 .  0  0 .5  
85 .  ,4  '19  . 0  26 .  9  0 .0  0 .  0  0 .  0  0 .5  
89 .  ,  2  '19 ,  . 6  30 .  6  0 .0  1  .  5  0 .  0  1  .  5  
71  .  .  3  . 6  27 .  , 7  0 .0  1  .  '1  0 ,  ,0  3 .  5  
80 .  ,0  '19  . 0  24 .  ,0  0 .0  0 .  0  0 ,  ,0  0 .5  
83 .  ,  2  55 ,  . 0  27 .  , 1  0 .2  0 .  0  0 .0  0 .0  
78 .  . ' 1  5 ' l  , 4  26 .  ,7  0 .0  4 .  0  0 .  ,0  0 .5  
67 .  0  '19  , 6  24 .  ,8  0 .0  1  .  0  1 .  ,2  2 .5  
63 .  . 5  55 ,  . 0  20 .  7  0 .  1  0 .  0  0 ,  0  0 .0  
81  .  7  52 ,  . 6  27 .  9  0 .0  3 .  5  0 .  ,  0  1  .  5  
9 '4 .  0  53 ,  8  31  .  , 0  0 .0  7 .  8  0 .  ,0  0 .5  
78 .  5  51 ,  4  26 .  1  0 .0  5 .  7  0 .  0  1 . 0  
97 .  , 7  55 ,  . 0  26 .  ,  1  1 .0  5 .  7  0 .  ,0  0 .0  
92 .  1  53 ,  2  26 .  ,4  0 .0  2 .  9  0 .  ,0  0 .0  
67 .  9  53 ,  8  30 .  2  0 .0  25 .  0  0 .  0  0 .5  
78 ,6  54 ,  . 4  29 .4  1 .1  10 .3  0 ,  ,0  0 .0  
73 .  0  50 ,  , 0  29 .  ,0  0 .  1  0 .  5  0 .  ,  0  1 .0  
77 .  ,  1  51  ,  . 4  26 ,  9  1 .2  4 .  7  0 .  ,0  0 .0  
83  .  ,  1  50  .8  28 .  ,5  0 .0  0 .  3  0 ,  .0  0 .5  
78 .  , 7  54  .4  28 .  ,0  8 .9  8 .  0  0 ,  ,0  1  .0  
83 .  1  56 ,  , 2  29 .  7  6 .  3  9 .  3  0 .  0  0 .0  
103  ,  2  55  .0  29 .  ,7  3 .2  9 .  0  0 ,  .0  0 .0  
97 ,  ,9  55  ,0  25 .  2  2 .0  6 .  7  0 .  0  1  . 0  
80 .  , 0  52  .0  29 .  ,  1  0 .  1  3 .  6  0 .  .0  1  .  0  
91  ,  0  54  .4  29 .  3  0 .0  1 .  6  0 ,  ,0  2 .0  
78  ,  7  53  .8  29  ,6  0 .  1  0 .  6  1 ,  1  3 .  5  
63 .  6  55  ,0  26 .  ,0  0 .  1  2 .  4  0 .  0  1  .  5  
K)  
K '  
tv .  
Table A18. (continued) 
EXPERIHCNF^  10522  
PEDIGREE PLANTS ROOT S IALK 
Y IELD PER HA HOIST LODGED LODGED 
Q/HA 
BSSS X  BSCB1 52 .2  
BSSS X  BS6 66 . ' I  
BSCBI  X  BS6 71 .1  
BSSS 5 ' ) .  2  
BSCBI  67 .6  
BS6 7 ' l . 5  
BS13(S2)C1 74 .6  
BSSS(R)C7 78 .2  
BSCB1(R)C7 50 .9  
BS6(RS)C2 6 ' l . 7  
B37  X  B73  98 .3  
B73  X  B8 I )  89 .0  
B73  X  MO17 87 .7  
B73  X  N7A 103 .1  
B73  X  VA22 111 .0  
073  X  (BSSS(R)C7) -360  81 .6  
B8 l l  X  M017  98. 5  
M017  X  inOO 86 .  1  
MEAN:  83 .7  
XIOOO i % a 
52 .0  29  l |  1 .4  8  1  
52 .0  27  6  2 .1  9  2  
52 .6  2 6  3  2 . 2  11  7  
50 .8  32  5  0 .  1  7  3  
52 .6  27  0  0 .  1  2  8  
50 .8  2 ' l  9  1  .  1  1  1  0  
'13 .  1  30  0  1 .2  16  3  
I J ' I . I  27  8  0 .0  '1  5  
50 .8  26  8  0 .0  2  
! )0 . 8  26  0  1  .  1  8  9  
5 ' I . ' 1  27  7  0 .0  '» 8  
52 .0  32  9  0 .1  7  2  
1 )5 .0  27  9  0 .0  3  1  
: .5 .o  32 8  0 .0  3  ' t  
33  1  0 .0  0  2  
1 )3 .8  32 0  0 .0  1  7  
53 .2  28  8  0 .0  3  8  
55 .0  30 9  0 .0  0  2  
! .2 .9  27 7 0 .6  3 7 
DROP BARREN 
EARS PLANTS 
1  .  1  5 .  0  
5 .8  4 .  0  
0 .0  2  .  5  
1  .  1  5 .  0  
0 .0  1 .  5  
0 .0  0 .  0  
1 .6  2 .  5  
1 .2  2 .  0  
0 .0  l | .  5  
0 .0  8 .  0  
1  .  1  0 .  0  
0 .0  0 .  0  
3 .2  1  .  0  
0 .0  0 .  0  
0 .0  1  .  5  
1  .  1  0 .  0  
0 .0  0 .  5  
5 .5  2 .  5  
0 .3  1  .  0  
Table A19. Adjusted entry means at Ankeny, 1981 (Experiment 10622) 
PEDIGREE 
(0S13  -OO' I  X  (BSSS) -132  
(BS13  -GO' )  X  (BSSS) -8 ' I  
( n s i 3  -OO 'I X (BSSS) -287  
( n s i 3  -OO 'I X (BSSS) -360  
(BS13  -OO 'I X (BSCB1) -93  
(BS13  -OO' I  X  (BSCB1 ) - ' l 3  
(BS13  -OO 'I X (BSCB1) -03  
(BS13  -00 '»  X  (BSCB1) -205  
(BS13  -OO 'I X (BS6) -1 ' I  
(BS13  -OO' t  X  (BS6) -39  
(BS13  -OO 'I X (  BS6 )  -  1  1  ' }  
IBS  13  -OO 'I X (BS6) -281  
(BS13  -07 ' (  X  (0SSS) -132  
(BS13  -07 ' l  X  (BSSS) -8 ' I  
(BS13  -07 ' t  X  (BSSS) -287  
(  BS13  -0711  X  (BSSS) -360  
(BS13  -07 ' t  X  (BSCB1) -93  
(BS13  -07 i |  X  (BSCB1 ) - ' )3  
(BS13  -07 ' t  X  (BSCB1) -83  
(BS13  -U7 ' l  X  (BSCB1 ) -20 !>  
(BS13  -07 ' l  X  (BS6) -1 ' t  
(BS13  -07 ' l  X  (BS6) -39  
(RS13 -07 ' l  X  (  BS6 ) -1  I ' j  
(BS13  -07 ' l  X  (BS6) -281  
(BS13  -103  X  (BSSS) -132  
(BS13  -103  X  (BSSS) -8 I |  
(BS13  -103  X (BSSS ) -287  
(BS13 -  103  X  (BSSS) -360  
( [3S13  -  103  X  (BSCB1) -93  
(RSI  3  -103  X (nSCB1 ) - l )3  
(BS13  -  103  X  (BSCB1) -83  
1  BS13  -103  X  (BSCBl ) -205  
(BS13  -103  X  (BS6) -1 ' t  
(BS13  -103  X  (BS6) -39  
(BS13  -103  X  {BS6) -115  
(BS13  -103  X (BS6) -281  
(BS13  -20D X (BSSS) -132  
(BS13  -20'j X (BSSS) -8 '4  
EXPERIHEN f /y  10622  
PLANTS 
Y IF l -D  PEI Î  HA MOIST 
Q/HA X I000  % 
8 ' l . 3  !>5  6  20 .9  
70 .7  •>3  8  18 .3  
82 .2  0  21  .0  
70 .0  ! ) ' t .  ' 1  19 .6  
82 .3  •>!>. 6  18 . (1  
80 .  1  ' ) ' !  ' 1  17 .9  
76 .7  !>5  0  19 .0  
82 .  1  ! ,6  2  19 .0  
80 .8  :>3 .  8  20 .  1  
92 .  1  ! ) 2 .  6  18 .5  
82 . '1  :>3 .  2  19 .2  
8 ' l . 7  ! , ' t  ' t  19 .9  
62 .0  1)2  6  20 .2  
73 .0  1 ,3  2  26 .6  
6 5 . 8  ' 1  20 .2  
83 .0  • . ,3  2  20 .0  
8 6 . 5  6  18 .5  
75 .6  ! )3  8  19 .9  
70 .  3  ' . ,6  2  20 .2  
63 .2  ! ,3  8  18 .6  
63 .  3  ! )5  0  20 .7  
92 .0  ! , ' l .  l |  18 .7  
7 5 . 8  : , 5 .  6  19 .9  
72 .0  ' . ' ' 1  It 18 .8  
86 .7  \>'j 0  20 .5  
88 .8  •yj 0  21  .5  
77 .  1  ! )2 .  0  23 .0  
72 .2  ' . ' 2  6  21  . ' 1  
88 , '1  ! ' 5 .  0  21 .6  
85 .1 |  l>l> 0  19 .1  
8 ' l .  1  ! ,5  0  20 .2  
71  .  7  ! ' 5 .  0  19 .0  
66 .2  ! ' 6 .  2  21 .5  
86 .  0  ; ' 5 .  6  20 .7  
79 .9  ' , ' 5 .  0  18 .9  
78 .0  1 .1  l |  10 .3  
79 .2  ' . ' 5  6  20 .  1  
88 . '4  •.'li. 1  19.5  
ROOT STALK DROP 
DGED LODGED EARS 
% 
1 .3  10 .8  0 .1  
1 .2  11 .3  0 .  1  
1 .8  8 .7  0 .0  
0 .0  9 .8  0 .2  
1 .0  1 .3  0 .  1  
3 .  1  13 .3  0 .2  
0 .0  I ' l .  1  0 .  1  
0 .  1  7 .5  0 .2  
0 .0  9 .2  2 .3  
1 .8  12 .7  0 .2  
0 .0  6 .7  1 .2  
0 .0  5 .5  0 .0  
0 .0  12 .6  0 .  1  
' t . 9  1 '4 .6  0 .0  
3 .0  26 .2  1 .2  
5 .2  18 .0  0 .  1  
0 .0  11 .8  0 .2  
0 .0  33 .0  0 .  1  
0 .0  i | 3 .6  0 .2  
0 .2  25 .6  2 .2  
0 .0  20 .6  0 .2  
9 .0  15 .3  0 .  1  
0 .  1  8 .6  0 .0  
0 .  3  27 .5  0 .0  
1 .0  6 .5  1  .  1  
0 .2  m . i  0 .  1  
2 .6  I ' l .O  0 .0  
1  .  3  21 .  1  0 .  1  
2 .0  5 .3  0 .0  
0 .5  10 .9  0 .1  
0 .0  7 .6  0 .0  
0 .0  9 .8  0 .  1  
0 .0  5 .3  0 .0  
5 .8  17 .2  0 .0  
0 .5  3 .3  0 .0  
0 .8  3 .6  1 .0  
2 .7  8 .5  0 .0  
2 .6  15 .3  0 .0  
Table A19„ (continued) 
EXPCRIMENT/y  10622  
PEDIGREE PLANTS 
Y IELD PER HA 
Q/HA X1000  
ROOT STALK 
MOIST LODGED LODGED 
(BS13  -205  X (BSSS)  -287  
(0S13  -205  X (BSSS)  -360  
(BS13 -205  X (BSCB1 ) -93  
(BS13 -205  X (BSCB1 ) - l | 3  
(BS13  -205  X (BSCBI  ) -83  
(BS13 -205  X (BSCBI  ) -205  
(BS13 -205  X (BS6) - l i t  
(BS13  -205  X (BS6) - 39  
(BS13  -205  X (BS6) - 115  
(B313  -205  X (BS6) -281  
(  BSSS -132  X (BSCBI  ) -93  
(BSSS -132  X (BSCBI  ) - i t 3  
(BSSS -132  X (BSCBI  ) -83  
(BSSS -132  X (BSCBI  ) -205  
(BSSS -132  X (BS6) - I ' t  
(  BSSS -132  X (BS6) - 39  
(  BSSS -132  X (BS6) -1  15  
(  BSSS -132  X (BS6) - 281  
(BSSS -on X (BSCBI  1 -93  
(BSSS -8 l t  K (BSCBI  ) - i t 3  
(  BSSS -8 l t  K  (BSCBI  ) -83  
(BSSS -8 l t  K (BSCBI  ) -205  
(  BSSS -O l t  K  (BS6) - Ht  
(BSSS -B ' t  K (BS6) - 39  
(BSSS -8 I |  X  (BS6) - 115  
(BSSS -8 I |  K  (BS6) -281  
(  BSSS -287  X (BSCBI  ) -93  
(BSSS -28  7  X  (BSCBI  ) - i t 3  
(BSSS -287  X (BSCBI  ) -83  
(  BSSS -287  X (BSCBI  ) -205  
(  BSSS -287  X (BS6) - I ' t  
(  BSSS -287  X (BS6) - 39  
(BSSS -287  X (BS6) - 115  
(BSSS -287  X (BS6) - 281  
(  BSSS -360  X (BSCBI  ) -93  
(  BSSS -360  X (BSCBI  ) - l t 3  
(BSSS -360  X (BSCBI  ) -83  
(BSSS -360  X (BSCBI  ) -205  
95 .9  
72 .  3  
8 ' l . 9  
85 .  1  
8 2 . 2  
8 ' t .5  
73 .7  
8' l .8  
75 .8  
69 .8  
97 . ' t  
86 .4  
8 ' l .  1  
76 .  7  
61  .  3  
93 .  1  
63 . i t  
7 2 . 0  
93 .5  
72 .2  
77 .  1  
77 .  1  
73 .8  
85 .  I t  
6 6 . 8  
73 .0  
9  7 .5  
92 .  3  
03 .  1  
73 .  1  
65 .5  
70 .6  
63 .9  
8 1 . 6  
8 8 . 6  
8 1  .  1  
90 .7  
77 .2  
55 .6  
55 .6  
55 .0  
' i ' l .  I t  
55 .0  
'> ' t .  I t  
5 i l .  1  
55 .6  
55 .0  
5 ' t .  I t  
55 .6  
' , 5 .0  
55 .0  
53 .?  
53 .0  
•y.'. 0 
!> i | . l t  
! , i | . i |  
5 i | . i |  
56 .2  
55 .0  
55 .6  
55 .0  
55 .6  
5  I t .  I t  
5 ' t .  I t  
57 . i t  
57 . i t  
55 .0  
55 .0  
5H. i t  
55 .0  
50 ,  
5  I t ,  
53 .2  
55 .0  
5 6 . 2  
53 .8  
19 .3  
19 .8  
18 .5  
19 .9  
19 .3  
1 9 . 2  
19 .2  
19 .5  
1 9 . 2  
19 .  
2 2 .  
19 .  
21 ,  
21 , 
20.  
2 1  ,  
2 2 . 0  
2 0 . 8  
19 .2  
2 0 . 6  
19 .5  
1 8 . 8  
20 . l t  
20 . l t  
2 0 . 6  
18 .7  
18 .2  
20. It 
2 0 . 0  
20. 1 
20 .9  
21  .  3  
19 .9  
18 .6  
19 .7  
19 .5  
19 .3  
20 . i t  
2 . 6  
1 .3  
0 .7  
1 . 2  
0 . 1  
1  . 0  
0 .3  
8 . 0  
0 .7  
2 .3  
i t . 3  
1 2 . 6  
0 . 0  
3 .  I t  
0 . 2  
7 .9  
1 . 0  
0 . 2  
0 . 1  
0 . 0  
O. i t  
1 .9  
0 . 0  
3 .9  
0 . 0  
0 . 0  
0 . 0  
8 .  1  
0 . 0  
0 . 0  
0 . 0  
1 . 0  
0 . 0  
0 . 0  
15 .1  
13 .7  
3 .3  
7 .7  
2 i t .O  
7 .7  
8 . 8  
13 .9  
10 .9  
19.8 
0 . 0  
2 . 2  
l t . l t  
1 . 2  
1 .  1  
I t .  6  
0 . 0  
5 .5  
2 . 2  
7 . '1  
1 2 . 1  
I t . 3  
2 . 2  
10.8 
2 . 2  
9 .9  
3 .1  
8 . ' t  
H t .O  
2.  1 
1 .1  
8 .7  
3 .8  
6 .6  
' t . 5  
12.0 
1 . 0  
5 .6  
DROP 
EARS 
1 . 2  
0 . 0  
0 .  1  
0 . 0  
0 . 0  
0 . 0  
1  .  1  
1 .2  
0 .1  
0 . 0  
0 .  1  
0 .2  
0 .  1  
0 .2  
0 . 0  
0 .2  
1 .2  
0 . 0  
1 .0  
0.0 
0 . 0  
0 . 0  
1  .  1  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .9  
0 .1  
2 . I t  
0 .1  
1 .2  
1 .6  
0 .2  
0 .2  
1  . I t  
0 .0  
0 .2  
to  
to  
U l  
Table A19. (continued) 
EXPERIMENT^  10622  
PEDIGREE PLANTS 
Y IELD PER HA 
ROOT STALK 
MOIST LODGED LODGED 
BS6) -1U 
l5S6) -39  
HS6) -115  
BS6) -281  
BS6) -1 ' l  
nS6) -39  
BS6) -115  
BS6) -281  
BS6) -1U 
BS6) -39  
BS6) -115  
BS6) -281  
BS6) -1 ' I  
BS6) -39  
BS6) -115  
BS6) -281  
(BS6) -1 I |  
(BS6) -39  
205  X  (BS6) -115  
-205  X (BS6) -281  
-93  
-93  
-93  
- i | 3  
- ' 13  X  
X  
- ' 13  X  
-83  X  
-83  X 
-83  X  
-83  X  
-205  
-205  
{BSSS) -360  
(BSSS) -360  
(BSSS) -360  
(BSSS) -360  
(BSCB1) -93  
(BSCB1 
(BSCB1 
(BSCBl  
(BSCBl  
(BSCBl  
(BSCBl  
(BSCBl  
(BSCBl  
(BSCBl  
(BSCBl  
(BSCBl  
(BSCBl  
(BSCBl  
(BSCBl  
(BSCBl  
B I ' IA  X  B3y  
B I ' lA  X  BUG 
B I ' lA  X  B ' I ' t  
B3  7  X  B ' lO  
B3  7  X  B ' l ' l  
B ' lO  X  B ' l ' l  
(BS13) -00 ' I  X  (BS13) -0 / l )  
(BS13) -00 I |  X  (BSI3 ) -U)3  
(BS13>-00 l t  X  ( l iS13) -205  
(BS13) -07 ' I  X  (BS13) -103  
(BS13  ) -07 ' t  X  (BS13) -205  
(BS13) -103  X (BS13) -205  
BS13(S2)C1 X BSSS(R)C7 
BS13(S2)C1 X  BSCB1(R)C7 
BS13(S2)C1 X  BSr>(RS)C2 
BSSS(R)C7 X  BSCBl (R)C7 
DSSS(R)C7 X  BS6(RS)C2 
BSCBl (R)C7 X  BS6(RS)C2 
Q/MA XIOOO % % % 
67 .2  56 ,  . 8  19 .6  0 .0  4 .2  
67 .5  55 .  6  20 .6  7 .4  6 .5  
7 '4 .8  53 ,  8  18 .5  0 .0  4 .5  
67 .8  53 .  , 8  20 .  3  0 .2  9 .0  
77 .8  53 ,  2  19 .8  1 .8  0 .0  
95 .8  53 .  , 8  18 .6  6 .7  3 .3  
71 .8  54 ,  4  18 .3  0 .0  4 .5  
78 .  3  53 .  , 8  17 .7  0 .9  14 .3  
79 .8  5 '» .  , 4  19 .9  1 .3  4 .4  
80 .  3  54 ,  4  19 .  1  15 .9  6 .6  
65 .7  55 .0  17 .5  0 .0  13 .0  
7 ' l .  7  55 ,  6  18 .3  0 .4  7 .6  
711 .5  53 ,  2  21 .2  0 .  1  3 .4  
95 .8  54 ,  4  19 .6  0 .2  7 .5  
58 .  n  52 ,  6  20 .4  0 .5  1 .2  
62 .3  52 ,  . 6  18 .7  1 .0  18 .0  
72 .  1  50 ,  8  22 .  1  1 .5  10 .8  
82 .  1  54 ,  4  20 .  1  2 .4  9 .9  
67 .  3  55 ,  0  19 .4  0 .  1  5 .4  
70 .2  54 .  ,4  18 .5  2 .1  18 .6  
81 .5  55 .  , 6  18 .1  0 .0  11 .9  
90 .6  53  ,8  23 .4  0 .0  27 .5  
58 .3  55 .  , 0  20 .4  0 .0  17 .4  
88 .1  54 .4  18 .9  0 .1  34 .  1  
65 .  1  55 .6  20 .8  0 .2  20 .  4  
68 .3  53 .  , 8  21 .3  O. ' l  73 .3  
U5 .2  56 .  2  20 .2  0 .9  49 .4  
60 .  7  53  .  , 8  20 .9  0 .2  31 .9  
87 .  1  ')!). , 0  19 .5  9 .9  19 .6  
62 .6  53 .  , 2  21 .3  1 .  1  19 .5  
72 .0  53 .  , 2  19 .7  2 .  1  14 .7  
73 .9  52  ,6  22 .0  1 .4  4 .7  
85 .  ' I  56 .  , 8  19 .0  0 .9  28 .6  
8 l | .  '1  56  .2  20 .8  0 .6  23 .1  
68 . '1  53 ,  2  20 .6  5 .6  18 .0  
81  .9  ' . ,5  , 0  20 .0  1 .2  19 .6  
81 .9  54 ,  . 4  20 .5  5 .8  21 .0  
59 .6  55 ,  6  20 .0  6 .2  22 .7  
DROP 
EARS 
2 .3  
0 . 8  
0 . 0  
0 . 0  
0 . 0  
1 . 0  
0 . 0  
0 . 0  
2 .  1  
3 .0  
0 . 0  
0 .9  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
1 . 2  
0 . 0  
0 .  1  
0 . 0  
1 . 0  
0 .  1  
1 .1  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 .0  
1 .1  
0 .0  
0 .0  
0 .0  
1 .0  
0 .0  
0 .0  
0 . 0  
0 . 0  
M 
tv) 
CA 
Table Al9. (continued) 
EXPERIMENT/^ 10622 
PEDIGREE 
BSSS X BSCB1 
BSSS X BS6 
BSCB1 X BS6 
BSSS 
BSCB1 
BS6 
BS13(S2)C1 
BSSS(R)C7 
BSCB1(R)C7 
BS6(RS)C2 
B37 X 073 
B73 X B8ll 
B73 X M017 
B73 X N7A 
B73 X VA22 
B73 X (BSSS(R)C7)-360 
BB'I X MOI7 
M017 X moo 
MEAN: 
PLANTS ROOT STALK 
Yl ELD PER I IA  MOIST LODGED LODGED 
q/MA XI000 % % % 
52.6 56.2 18.0 10.5 26.6 
61.2 56.2 19.0 7.5 26.6 
57. 1 53.8 19.6 3.3 29.8 
50.9 52.6 22.2 0.0 34.2 
72.5 55.0 20.1 2.5 28.3 
67.3 55.0 19.7 0. 7 33.6 
61 .It 55.6 20. 3 2.7 21.5 
67.9 56.2 20.' 1  0.0 11.6 
i|6. 1 55.6 19.4 1.9 19.4 
It8.6 53.8 19. 1 7.7 3 3.4 
79. 1 52 .6  20.8 0.5 36.0 
80. 7 52 .0  22.2 1.9 29.6 
8'l.8 53.8 19.3 3.0 8.9 
112.6 55.0 21 .9 0.0 5.4 
101.5 55.6 22.lt 0.6 8.8 
98.'1 53.2 20.2 0.0 19.1 
85. 3 55.6 21.9 0.0 11.8 
90.8 5 t.'t 19.6 0.0 11.8 
76.7 :>'t.5 20.0 1.8 13.5 
DROP 
EARS 
% 
0 . 0  
0 . 0  
0 . 1  
1 . 0  
0 . 0  
0 . 0  
2 . 1  
0 . 8  
0 . 0  
2 . 1  
0 . 0  
1 .  1  
0 . 0  
1 . 1 
0 . 0  
3.5 
O. t t  
Table A20. Adjusted entry means at Clarence, 1981 (Experiment 10722) 
EXPERIMENT^ 10722 
PEDIGREE 
(BS13 -00'4 X (BSSS)-132 95 6 
(BS13 -OOH X (BSSS)-8'4 98 3 
( BS13 -OO'I X (BSSS)-287 87 7 
(BS13 -OOI4  X (BSSS)-360 91 5 
(BS13 -OO'I X (BSCB1)-93 120 1 
(BS13 -00'4 X (BSCB1 )-'43 90.'4 
( BS13 -OO ' I  X (BSCB1)-83 98 5 
(BS13 -00'4 X (BSCB1)-205 9(4 1 
( BS13 -OOI4  X (BS6)-1'4 93 9 
(BS13 -00'4 X (BS6)-39 88 7 
( BS13 -OOI4  X (BS6)-115 90. 7 
(BS13 -OO ' I  X (BS6)-201 90 2 
(BS13 -07'l X (BSSS)-132 '49 8 
( BS13 -07'l X (BSSS)-8'I 87 '4 
(l)S13 -07'l X (BSSS)-287 77 8 
(BS13 -07i| X (BSSS)-360 78 0 
(n.$13 -07'4 X (USCB1)-93 51 1 
(BS13 -07'4 X (BSCB1 )-'43 77 9 
(BS13 -07'l X (BSCBl)-83 92.7 
(ns i3 -07'4 X (BSCBl)-205 55 3 
(BS13 -0714 X (BS6)-1'4 65 8 
(BS13 -07'l X (BS6)-39 75 5 
(US13 -07'4 X (BS6)-115 8l| 0 
(BSI3 -07'l X (BS6)-281 '48 4 
(BS13 -103 X (BSSS)-132 86 3 
(BS13 -103 X (BSSS)-8'4 87 5 
(BS13 -103 X (BSSS)-287 lOU 3 
(BS13 -103 X (BSSS)-360 90 0 
( BS13 -103 X (BSCBl)-93 105 i| 
(BS13 -103 X (BSCBl )-lt3 85 0 
(BS13 -103 X (BSCBl)-83 99 0 
(BS13 -103 X (BSCBl)-205 93 2 
(BS13 -103 X (BS6)-1'I 92 3 
(BS13 -103 X (BS6)-39 87 2 
(BS13 -103 X {BS6)-115 05 6 
(BS13 -103 X (BS6)-281 8'l 2 
(BS13 -205 X (BSSS)-132 lO'l 8 
(BS13 -205 X (BSSS)-8l4 93 2 
PLANTS 
YIELD PER HA 
Q/HA XI000 
145 .5  
53.7 
53.5 
50.5 
56.5 
50.2 
5'l.5 
59.0 
53. 1 
5 2 . 7  
56.7 
53.9 
56.5 
52. 1 
55.9 
2 . 2  
7.'4 
7.3 
5.2 
7.7 
/.'4 
3.6 
6 0 . 8  
1 . 6  
7.8 
5.6 
5 .5  
'19. 9 
5.2 
2 . 1  
6 . 8  
7.0 
0.3 
2 . 6  
5.'4 
7.6 
I4 .O  
1-1.5 
ROOT STALK 
MOIST LODGED LODGED 
DROP BARREN 
EARS PLANTS 
22.9 
19.6 
21 .0  
2 0 . 8  
21.0 
20.'» 
2 0 . 2  
19. 1 
23.'4 
21.7 
20.5 
17.7 
2 2 . 8  
23.3 
21 . 7 
2 1 . 8  
214 .5  
19.6 
23.8 
21  .14  
25. 1 
2 2 . 8  
2 2 . 0  
18.  
2'4. 
22 .  
23. 
23. 
2 2 . 2  
2 0 . 8  
2 1 .  1  
19.5 
25.1 
2 I4 .O 
22.9 
19 .14  
23.'4 
2 1 . 6  
% 
3.2 
8 . 2  
8.9 
1.3 
3.2 
6.(4 
0 . 0  
0.3 
0 . 0  
I'l. 3 
4 .14  
2 . 2  
10.'4 
3.9 
6 .6  
1 .  1  
6 .1»  
8 . 0  
10.0 
'1.0 
10.9 
25. 3 
8 . 6  
0.5 
' I . ' I  
19.'4 
6.5 
'4.0 
16 .  1  
15.1 
3.0 
'4.7 
3.8 
23.8 
19.9 
8.5 
2 . 6  
9.5 
% 
7.9 
20 .1  
18.7 
13.5 
0.3 
12.9 
13.5 
114 .14  
'4.2 
9.5 
6 . 8  
16.'4 
61 .8  
27.6 
35. 1 
23.9 
59.6 
39.6 
33. 1 
57.6 
20.9 
39.7 
1 6 . 1  
72.0 
1 6 . 2  
6.3 
'4.6 
9. 1 
1 . 2  
11.7 
6.3 
10.9 
0 . 6  
7.'4 
3.0 
13.1 
'4.5 
13.5 
0.1 
0.0  
0 . 0  
0 . 0  
0 . 2  
0 . 0  
0 . 0  
1.  1  
0 .  1  
0.0 
1 .  1  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 2  
0 . 0  
0 . 0  
0 .  1  
0 .  1  
1  .0  
0 . 0  
1 . 0  
0 .  1  
0.0 
0 . 0  
0 . 2  
0 . 0  
1 .1 
0 .  1  
1.0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
2 . 1  
1 . 2  
0.5 
1 . 0  
0.5 
0.5 
0 . 0  
1 . 0  
1 . 0  
0 . 0  
0.5 
2.5 
0.5 
0.5 
0.5 
0 . 0  
0 . 0  
2.5 
0.5 
0.5 
1.5 
1 . 0  
0.5 
2 . 0  
1.5 
0.0 
0.0 
2 
M 
t o  
00 
0 . 0  
5.0 
2.0 
2 . 0  
0.5 
0.5 
Table A20. (continued) 
EXPERIMICNT# 
PEDIGREE PLANTS 
YIELD PER HA 
Q/HA XI000 
(BS13 -205 X (BSSS) -287 82.9 57 3 
(BS13 -205 X (BSSS) -360 82 2 11 7 
( BS13 -205 X (BSCB1 )-93 101 6 59 .9 
(BS13 -205 X (BSCBl )-13 83 8 60 0 
(BS13 -205 X (BSCB1 )-83 95 6 52 .5 
( BS13 -205 X (BSCDl )-205 72 5 55 3 
(BS13 -205 X (BS6)-11 77.7 60.2 
(BS13 -205 X (BS6)-39 75 6 51 ! 
(BS13 -205 X (BS6)-115 92 7 59 9 
(BS13 -205 X (BS6)-281 72 5 59 7 
(BSSS -132 X (BSCBl )-93 101 1 62 1 
(BSSS -132 X (BSCBl )-13 77 7 56 0 
( BSSS -132 X (BSCBl )-83 96 6 56 5 
(BSSS -132 X (BSCBl )-205 96 2 58 6 
( BSSS -132 X (BS6)-11 69 2 55 7 
( BSSS -132 X (BS6)-39 80 7 51 7 
(BSSS -132 X (BS6)-115 86 2 56 3 
(BSSS -132 X (BS6)-281 83 1 57 3 
( BSSS -84 X (BSCBl )-93 106 1 55 9 
(BSSS -8'l X (BSCBl )-13 99.2 53 9 
(BSSS -8't X (BSCBl )-83 96 5 52 5 
(BSSS -81 X (BSCBl )-205 91 6 53 3 
( BSSS -81 X (BS6)-11 70 2 63 2 
(BSSS -81 X (BS6)-39 80 8 55 .9 
(BSSS -81 X (BS6)-115 83 2 56 8 
( BSSS -81 X (BS6)-281 80 9 58 7 
(BSSS -287 X (BSCBl )-93 107 2 57 7 
( BSSS -287 X (BSCBl )-13 97 9 58 1 
(BSSS -287 X (BSCBl )-83 95 8 56 6 
(BSSS -287 X (BSCBl )-205 92 6 60 0 
(BSSS -287 X (BS6)-11 79 9 55 7 
(BSSS -207 X (BS6)-39 91 1 59 6 
(BSSS -287 X (BS6)-115 78 6 16 7 
( BSSS -287 X (BS6)-281 82 9 58 5 
(BSSS -360 X (BSCBl )-93 103 2 51 7 
( BSSS -360 X (BSCBl )-13 97 7 :>3 2 
(BSSS -360 X (BSCBl )-83 99 8 !)1 5 
(BSSS -360 X (BSCBl )-205 86 1 53 5 
ROOT STALK DROP BARREN 
MOIST LODGED LODGED EARS PLANTS 
% % % % % 
22.9 2.5 17. 2 0. 8 1.0 
22.0 0.1 7. 6 0, 0 0.0 
21.5 1.6 8. 1 0, ,0 0.0 
21.1 11.1 21. 2 0, 0 1.0 
22.0 8.7 19. 1 0, 0 0.5 
20.8 8.9 32.1 1 ,  1 0.5 
23. 3 5.2 17.2 0. 0 1.0 
21.0 50.6 16.8 0, , 1 1.0 
21.9 8.3 5. 5 1 . 0 1.5 
19.0 5. 6 30.3 0. 0 0.0 
22.9 12.9 1 . 1 1. , 1 1.5 
21. 1 22.2 5. 1 1, .0 3.5 
23.0 2.2 9. 9 0. 0 0.0 
21.6 5.8 11. 3 0, 1 0.0 
25.1 3.1 1. 1 0. , 1 2.0 
21.8 26.0 6. 1 0. 0 3.0 
22.5 0.0 3. 6 0. 0 2.5 
21.3 2.8 9. 0 0. , 1 1.0 
21.1 1.7 0. 2 0, . 1 1.0 
20.6 17.8 11. 3 1 . 1 2.5 
23.1 7.2 1. 8 0. 1 0.0 
20. 3 3. 1 3. 7 0.0 1.0 
22.5 2.6 2. 9 1. 9 1.0 
22.2 10.2 3. 9 0.0 2.5 
21 . 3 2.2 8. 1 0.2 1.5 
19.0 1.7 11 . 6 1 . 2 0.0 
22.1 1.8 3. 6 0, , 1 0.0 
22.1 19.8 16. 1 0, , 1 0.5 
21.7 2.0 20. 6 0. 0 0.0 
20.7 0.0 8.5 0. 1 1.5 
23.3 0.0 6. 7 0. 0 2.0 
22.6 18. 1 3. 1 1 , 0 3.5 
22.8 3.5 0.8 0.0 0.0 
19.8 6.2 13.2 3. 2 0.5 
22.6 0.0 0. 9 0.0 0.0 
21.8 9.5 1. 9 0. 1 1.0 
21.5 1 . 1 2.9 0. , 1 1.0 
20. 1 0.0 1 . 2 1 . 0 1.5 
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Table A20. (continued) 
PEDIGREE 
BSSS X  BSCB1 
BSSS X  BS6 
BSCB1 X  BS6 
BSSS 
BSCB1 
BS6 
BS13(S2)C1 
BSSS(R)C7 
BSCB1(R)C7 
BS6(RS)C2 
B37  X  B73  
B73  X  BB ' t  
B73  X  MO 17  
B73  X  N7A 
B73  X  VA?2 
073  X  (BSSS(R)C7) -360  
B8 I |  X  MO 17  
MOI  7  X  111  OU 
MEAN;  
EXPERIMENT^  10722  
PLANTS ROOT STALK 
Y l  ELD PER 1 HA MOI  ST LODGED LODGED 
Q/HA X1000  I 5  ; % 
60 .8  58  .8  21  .6  10 .  5  25 .7  
69 .2  59  .3  21  .1 )  11. 0  21  .5  
58 .9  57  .  3  21  .6  10 .5  32 .0  
51 .1  51  .9  22  .9  5 .  6  28 .2  
60 .8  58  .7  22  . ' t  15 .  7  28 .5  
61 .  1  58  .2  21  .U 15 .  l |  29 .8  
70 .8  '19  . 9  22  .7  3 .  8  20 .9  
82 .  1  16  .7  25  . 1  7 .  2  10 .2  
1 )2 .6  53  .  1  21  .9  26 .  6  13 .1  
I4 ' l . 5  57  .7  19  .8  17 .  9  29 .5  
82 .5  55  .  1  20 .6  13 .  3  33 .0  
85 .0  57  .  1  22  ,  2  20 .  6  15 .1  
93 .  7  55  .  7  20 ,  .  3  23 .  8  11 .6  
99 .2  57  . ' 1  2 H .  ,U  21  .  6 .7  
102 .  7  57  .9  22  . i |  m. 6  15 .H  
91 .5  59  . I t  22  ,  3  2 I | .  1  12 .8  
9 ' l . 0  57  .  7  22  .5  33 .  5  17 .3  
98 .6  57  .9  22  .  1  9 .  9  15 .7  
82 .9  55  .6  22  ,0  8 .  8  16 .0  
DROP BARREN 
EARS PLANTS 
% % 
0 .9  5 .0  
0 .2  1 .0  
0 .0  2 .5  
2 .3  2 .0  
0 .  1  0 .5  
1  .  1  0 .0  
0 .0  1  . 0  
1 .3  5 .0  
1 .0  11 .0  
2 .0  6 .5  
0 .0  0 .0  
3 .1  1  .0  
'1 .6  0 .5  
0 .0  1 .5  
0 .0  0 .0  
1 .0  1  . 0  
0 .0  1 .5  
0 .0  2 .5  
O. l t  1  . 7  
Table A21. Adjusted entry means at Martinsburg, 1981 (Experiment 10822) 
EXPEHl tAUn ' f f  10822  
PEDIGREE 
(BS13  -004  X (BSSS) -132  
(BS13  -OOU X  (BSSS) -O ' t  
(BS13  -00 ' )  X  (BSSS) -287  
(BS13  -OO' I  X  (BSSS) -360  
(BS13  -00 '»  X  (BSCB1) -93  
(BS13  -OO' I  X  (BSCBl  ) - ' t 3  
(BS13  -OOU X  (BSCB1) -83  
(BS13  -OO' I  X  (BSCBl ) -205  
(BS13  -OO' t  X  (Bse i - i i »  
(BS13  -OOU X (BS6) -39  
(BS13  -OO' I  X  (BS6) -115  
(BS13  -OO' t  X  (BS6) -281  
(BS13 -07 ' l  X  (BSSS) -132  
(BS13  -07"  X  (BSSS) -8 ' I  
(BS13  -07 i |  X  (BSSS) -287  
(BS13  -07 ' t  X  (BSSS) -360  
(BS13  -07 ' l  X  (BSCBl1 -93  
(BS13  -07 ' l  X  (  BSCBl  ) - l t 3  
(BS13  -07 ' l  X  (BSCBl ) -83  
(BS13  -07 i |  X  (BSCB1) -205  
(BS13  -07 '»  X  (BS6) -1 ' l  
(BS13  -07 ' t  X  (BS6) -39  
(BS13  -07 '»  X  (BS6) -115  
(BS13 -07 ' t  X  (BS6) -281  
(BS13  -103  X (BSSS) -132  
(BS13  -103  X  (BSSS) -8 ' t  
(BS13  -103  X (BBSS) -287  
(BS13  -103  X (  BSSS) -36( )  
(BS13  -103  X  (BSCBl ) -93  
(BS13  -103  X (BSCBl  ) - ' l 3  
(BS13  -103  X  (BSCBl ) -83  
(BS13  -103  X  (BSCBl ) -205  
(BS13 -103  X (BS6) -1 ' I  
(BS13  -103  X  (BS6) -39  
(BSU -103  X  (BS6) -115  
(  BS13  -103  X (BS6) -281  
(BS13 -20 '3  X  (BSSS) -132  
(BS13  -205  X  (BSSS) -8 I |  
PLANTS ROOT STALK DROP 
Y IELD PLR HA MOIST LODGED LODGED EARS 
Q/HA X I000  % % % % 
81 .2  61  ,  . 0  17 .9  3 .7  21 .0  0 .0  
81  .3  56 ,  . 8  17 .2  11 .2  22 .6  0 .0  
76 . '1  62 ,  . 8  18 .9  5 .1  '4 '» .7  1 .9  
80 .7  61  ,  0  17 .2  2 .  1  26 .0  0 .0  
81 .1  59 ,  8  17 .U  0 .3  26 .5  0 .0  
73 .5  62 .  ,2  17 .5  0 .7  52 .7  1 .0  
7 '» .  0  60 ,  1  17 .1  0 .2  69 .3  0 .0  
66 .  1  6 ' t ,  0  16 .8  0 .0  73 .7  0 .0  
89 .3  63 . '»  18 .2  0 .0  28 .0  0 .0  
86 .2  56 ,  . 8  18 .U  0 .8  35 .0  0 .0  
83 .7  59 ,  8  17 .5  U .3  32 .7  0 .0  
66 .2  62 ,  8  18 .1  0 .0  38 .5  1  . 0  
59 .0  61  ,  0  19 .3  6 .6  39 .9  0 .0  
66 .  3  62 ,  .8  18 ,7  3 .2  51  .  1  0 .0  
811 .8  65 ,  . 2  17 .6  0 .0  30 .1  1  .8  
61  .  1  6 ' l ,  , 0  17 . '»  0 .2  52 .  3  0 .0  
92 . '1  62 ,  . 2  17 .5  0 .0  32 . ' !  0 .0  
67 .9  62 ,  2  16 .7  1  .  1  '17 .  1  0 .9  
77 .8  60 .  , ' l  17 .6  0 .9  55 .5  0 .0  
5 ' l .  1  59 ,  . 2  17 .7  0 .0  11 .1  1 . 1  
59 .9  61  ,  . 0  19 .3  0 .7  17 .7  1  . 0  
79 .0  59 .  , 8  17 .8  5 .2  '13 .5  2 .0  
69 .  5  59 ,  2  18 .8  0 .  7  ' t ' l .  1  1  . 0  
61  .  2  61 .  0  17 .6  0 .8  5 ' l . 6  0 .0  
69 .6  57 ,  . 1  19 .2  O. ' l  16 .8  1  .0  
77 .7  57 .  , ' t  17 .5  3 .1  17 .7  0 .0  
76 . '1  61  .  , 0  19 .6  6 .2  27 .  3  2 .9  
5 '» .  9  60 ,  ' l  19 .7  0 .0  33 .2  1  .0  
80 .6  62 .  , 2  17 . ' l  1 .2  11 .9  0 .0  
81  .0  55 ,  . 6  18 .7  0 .0  2 ' l . 8  0 .9  
93 .2  59 .  , 8  18 .0  0 .0  31 .8  1 .0  
66 .0  58 .  6  17 .1  0 .0  35 .3  3 .0  
58 . ' t  61 .  , 0  17 .6  0 .3  6 .9  2 .0  
76 .0  51  .  , ' »  18 .  1  1 .0  6 .3  2 .  3  
73 .9  59 ,  8  18 . '1  0 .8  5 .1  0 .0  
7 l t .  1  60 .  , ' t  16 .8  0 .0  28 .  7  1  . 0  
88 .9  59 .  ,  2  17 .9  1  .  1  36 .  1  0 .0  
88 .9  59 ,  2  16 .8  2 .3  35 .5  0 .0  
Table A21. (continued) 
EXPERIMENT/^  10822  
PEDIGREE 
(BS13  -205  X BSSS) -287  87 .6  
(0813  -205  X  BSSS) -360  56 .8  
(BS13  -205  X BSCBl ) -93  73 .  3  
(  I IS  13  -205  X BSCB1 ) - ' )3  85 .9  
(BS13  -205  X BSCBl ) -83  78 .8  
(BS13  -205  X  BSCBl ) -205  62 .8  
(  BS13  -205  X BS6) -1 ' )  63 .6  
(BS13  -205  X BS6) -39  79 .1  
(BS13 -205  X  BS6) -115  71 .3  
(BS13  -205  X BS6) -281  52 .0  
(BBSS -132  X  BSCBl ) -93  76 .6  
(  BSSS -132  X BSCBl  ) - i | 3  81 .2  
(BSSS -132  X BSCBl ) -83  71 .3  
(BSSS -132  X BSCBl ) -205  7 ' ) .0  
(  BSSS -132  X BS6) -1 ' I  1 )9 .3  
(BSSS -132  X BS6) -39  80 .5  
(  BSSS -132  X ns6) -115  80 .8  
(  BBSS -  132  X  BS6) -%81 77 .9  
(  BSSS -8 ' t  X  BSCBl ) -93  90 .5  
(  l iSSS - f l ' l  X BSCBl  ) - ' l 3  O ' l .  6  
(BSSS -O ' l  X  BSCBl ) -83  90 .0  
(BSSS -8 ' )  X  BSCBl ) -205  77 .1 )  
(BSSS -81)  X  BS6) -T l  59 .5  
(  BSSS -O ' l  X  BS6) -39  81 .  1  
(  BSSS -8 ' l  X BS6) -115  70 .0  
(  BSSS -O ' l  X  BS6) -281  69 .7  
(BSSS -287  X BSCBl ) -93  89 .2  
(  BSSS -287  X BSCBl ) - ' l 3  79 .8  
(  BSSS -287  X BSCBl ) -83  85 .6  
(BSSS -287  X BSCBl ) -205  00 .5  
(  BSSS -287  X BS6) -1 ' )  51 .9  
(  BSSS -287  X  BS6) -39  75 .5  
(BSSS -287  X BS6) -115  7 '4  .  ' )  
(BSSS -287  X  BS6) -281  68 .2  
(  BSSS -360  X BSCBl ) -93  87 .9  
(BSSS -360  X BSCBl  ) - ' l 3  93 .5  
(BSSS -360  X BSCBl ) -83  72 .  1  
(BSSS -360  X BSCBl1 -205  7 '4 . '4  
PI  ANTS 
Y IELD P l .R  HA 
Q/HA X I000  
61 .0  
D6.B 
63 . i t  
6 2 . 2  
61 .6  
59 .8  
58 .6  
59.2 
61 .0  
58 .6  
62.2 
6 1 . 0  
6 ' l . 6  
6 1 . 6  
6 1 . 6  
6 1 . 6  
58 .0  
6 1 . 0  
58 .6  
58 .6  
59 .2  
58 .0  
59 .2  
59 .8  
61  .0  
6 1  . 6  
6 2 . 8  
6 2 . 2  
59 .8  
60 .  U  
62,2 
63 . ' I  
60 .  l \  
6 1 . 0  
5  7 . ' t  
62 .2  
59 .  8  
59.2 
ROOT STALK 
MOIST LODGED LODGED 
18 .0  
18 .3  
16 .8  
18 . ' I  
18 .0  
17 .2  
18 .6  
18 .2  
18 .9  
16 . ' t  
18 .  1  
18 .2  
19.8  
20 .7  
2 0 . 2  
2 1 . 2  
1 9 . 0  
18 .9  
17 .3  
18 .  ' I  
18 .5  
16 .7  
18 .8  
18 .3  
18. 1 
17 .1  
18 .0  
16 .7  
19 .1  
17 .0  
18 .9  
18 .6  
18 .9  
17 .5  
17 .2  
18.  1  
18 .3  
17 .5  
3 .0  
8 .7  
0 . 0  
0 .9  
0 . 0  
0 .3  
0 . 0  
0 . 8  
2 .7  
0 .3  
0 .3  
0 . 8  
2 . 1  
0 . 0  
0 . 0  
0.7 
0.3 
1.9 
0.0 
8.0 
3.1» 
0 . 2  
0 . 0  
0.3 
0. 1 
0 . 0  
0.8 
0.4 
0 . 0  
0 . 0  
0 . 0  
'1.0 
0 . 0  
0.2 
0. 1 
0.9 
0 . 0  
0 . 0  
% 
30 .6  
28 .8  
35 .5  
35 .  1  
6 2 . 6  
75 .9  
60. 1 
1)8.14 
29 .9  
63 .9  
18 .7  
23 .  7  
25 .3  
2 0 . 8  
5 .2  
25 .0  
9 .6  
7 .5  
11 .7  
1 '4 .3  
5 .6  
2 8 . 6  
11 .7  
27 .1 )  
9 .5  
18 .1 )  
8 .5  
31 .0  
36 .9  
21  . ' I  
6 . 8  
' 4 . 8  
3 .5  
2 8 . 2  
11 .5  
1 8 . 1  
26 .9  
2 2 . 0  
DROP 
EARS 
0 .9  
0 . 0  
1 .9  
1 .9  
0 . 0  
0 . 0  
<4.2  
1 .0  
0 . 0  
1 . 1 
0 . 0  
0 . 0  
0 .9  
0 . 0  
1 . 0  
0 . 0  
1 .0  
0 .9  
2 .1  
0 . 0  
0 . 0  
0 . 0  
3 .1  
0 .9  
0 .9  
1 .0  
1 .9  
2 .9  
0 . 0  
1 .0  
1 .0  
0 .9  
0 .0  
1 . 0  
0 .0  
1 . 0  
0 .0  
0 .0  
h ;  
Table A21. (continued) 
EXPERIMENT/^ '  10822  
PEDIGREE 
(BSSS) -360  X (BS6 )-1'4 
(BSSS) -360  X (BS6) -39  
(BSSS) -360  X (BS6) -115  
(BSSS) -360  X (BS6) -281  
(  BSCB1 ) -93  X (  BS6) -1 ' I  
(BSCB1) -93  X (BS6) -39  
(BSCB1) -93  X (BS6) -115  
(BSCB1) -93  X (BS6) -281  
(BSCB1 ) - ' l 3  X (BS6 ) -1 ' (  I BSCB1 ) - ' )3  X (  BS6 ) -39  
(BSCB1 ) - ' )3  X (BS6) -1  15  
(BSCB1 ) - ' l 3  X (BS6) -?81  
(BSCB1) -83  X (BS6) -T l  
(BSCB1) -83  X (BS6) -39  
(BSCB1) -83  X (BS6) -115  
(BSCB1) -83  X (BS6) -?81  
(BSGB1 ) -205  X (BS6) -1 ' I  
(BSCB1) -205  X  (BS6) -39  
(BSCB1) -205  X  (BS6) -115  
(BSCB1) -205  X  (BS6) -281  
B I ' IA  X B37 
B I ' tA  X B'40  
BI ' lA X nu't  
B3 7  X  B ' lO  
B37  X B' l ' l  
B ' lO  X B ' l ' l  
(BS13) -00 ' I  X (BS13) -07 ' I  
(BS13) -00 '4  (BS13) -103  
(BS13) -00 ' )  X (BS13) -205  
(BS13) -07 l |  X (BS13) -103  
(BS13) -07 ' I  X (BS13) -205  
(BS13) -103  X (BS13) -205  
BS13(S2)G1 X BSSS(R)C7 
BS13(S2)C1 X BSCB1(R)C7 
BS13(S2)C1 X BSf ) (RS)C2 
BSSS(R)C7 X BSCB1(R)C7 
BSSS(R)C7 X BS6(RS)C2 
BSCB1(R)C7 X BS6(RS)C2 
PLANTS ROOT STALK DROP 
Y l  ELD PER MA MOIST LODGED LODGED EARS 
— — — * — ^  — 
- - - - - -
q /HA X1000  5  % % % 
' 19 .2  57 .1  19 .  ,0  0 .2  8 .2  0 .0  
70 .  t  59  ,8  19 .  8  0 .0  1 .0  1  .0  
'18 .  9  59  ,2  17 .  ,9  0 .8  8 .2  0 .0  
56 .  1 53  .2  17 ,  5  0 .0  22 .2  2 .0  
7 ' ) . l |  58  .0  18 ,  9  0 . ' »  2 ' J .8  1 .0  
86 .9  61  .0  20 ,  ,U  1 .0  20 .9  0 .0  
72 .6  58  .0  17 ,  8  0 .3  11 .8  0 .0  
75 .  1  61  .0  16 ,  1  0 .0  28 .6  2 .0  
80 .6  59  .8  19 .  ,0  0 .  1  32 .3  0 .0  
76 .9  62  .2  18 .1  2 .8  2 7 . 3  0 .0  
65 .  1  62  .2  17 ,  0  0 .0  35 .8  0 .0  
57 . '1  63  . ' 1  16 ,  8  0 .3  69 .7  0 .0  
66 .8  57  .1) 19 .  3  0 .0  16 .5  0 .0  
86 .2  i | ' l  . 8  19 ,  6  1 .7  21 .5  0 .0  
71 .7  55  .0  18 ,  , 3  0 .0  20 .  1  0 .0  
6 ' l . 9  59  .8  17 ,  9  0 .5  32 .8  0 .0  
66 .  i |  58  .0  18 ,  ,3  0 .2  16 .6  0 .0  
68 .  1  61  .0  17 ,  , ' t  O . f )  13 .3  2 .0  
67 .2  61  .0  17 .5  0 .0  21 .6  0 .0  
' (7 .7  59  .8  16 ,  . 2  0 .3  50 .7  2 .0  
63 .5  61  .0  17 ,  , 1  0 .0  25 .9  1  .  0  
85 .9  62  .8  18 ,  8  0 .0  76 .2  0 .0  
'16 .6  57  . ' t  17 ,  2  O. ' t  61 .1  1  .0  
6 ' t .  5  61  .6  20 ,  . 3  0 .0  85 .8  0 .0  
55 .0  63  , ' t  19 ,  ' l  0 .0  35 .5  1  .  9  
38 .2  59  .8  18 ,  , 7  0 .0  82 .0  0 .0  
3 ' l . 0  61  .6  16 ,  8  2 .2  70 .  1  0 .0  
50 .  1  61  .0  18 ,  9  0 .0  73 .  1  0 .0  
65 .  7  59  .8  17 .  , 7  1 .2  19 .7  0 .0  
56 .5  54  .1»  16 ,  5  0 .0  35 .5  0 .0  
55 .5  59  .8  18 ,  0  0 .2  56 .1  2 .0  
57 .5  56  .2  18 ,  8  2 .  1  11 .0  0 .0  
67 .7  61  .0  18 .  8  '1 .6  18 .9  2 .0  
73 .  1  62  ,2  18 ,  , 3  1 .2  31 .7  3 .8  
53 .5  61  .0  19 .7  1 .8  51 .9  1  . 0  
81  . ' t  59  .2  19 ,  2  0 .0  36 .2  0 .0  
7 ' l . 7  56  .2  10 ,  9  1 .0  23 .7  1 .2  
70 .0  61  .6  18 ,  1  0 .1»  15 .2  0 .0  
ro  
to 
4^  
Table A21. (continued) 
EXPERIMENTS 10822  
PEDIGREE 
BSSS X BSCB1 
BSSS X BS6 
BSCB1 X BS6 
BSSS 
BSCB1 
BS6 
BS13(S2)C1 
BSSS(R)C7 
BSCB1(R)C7 
BS6(RS)C2 
B37 X B73 
B73 X B8'l 
B73 X M017 
X 
X 
B73 
B73 
N7A 
VA22 
B73 X (BSSS(R)C7)-360 
B8'l X M017 
MOI 7 X H100 
MEAN: 
PLANTS ROOT STALK 
YIELD PER 1 HA MOIST LODGED LODGED 
Q/HA X1000 % % % 
1)1». 1 61 .0 19.0 2. 1 57.0 
55.1 55 .0 18.2 0. 3 1)6. 3 
1)5.') 58 .6 20.0 0.0 56 .7  
39.8 55 .0 18.9 6.8 35.6 
62.6 63  .4 18. 1 0. 1 65.1) 
60.8 61.0 17.5 1.9 65.0 
58.6 59 .8 19.3 ' ) . ' )  52.9 
58.0 60 .'1 18.6 0.5 25.0 
32.6 59 .2 18.5 0.0 33.2 
39. 7 57 .1) 18.0 0.7 69.0 
61.8 58 .0 18.9 0. 1 51.6 
8'). 7 61 .6 19.3 0.8 1)1.0 
66.2 59 .2 18.7 6.') 16.5 
97. 1 (SO . ' )  18.5 0.0 26.6 
9'). ') 61 .6 19.2 0.9 26.2 
101.') 62 .2 18.') 0.7 26.5 
79.5 56 .8 18.3 1.8 28.9 
82.2 62 .8 18.') 0.0 33.6 
70.6 60 .0 18.2 1.2 31).0 
DROP 
EARS 
% 
U.9 
2 . 2  
0 . 0  
1 .  1  
2 . 8  
1 . 0  
3.1 
2 . 0  
0 . 0  
ii:i s 
0 . 0  
1 . 0  
0 . 0  
7.3 
1.9 
1 .0  
Table A22. Adjusted entry means over all 
EXPCRIMtNT/S' 22 
PEDIGREE 
(BS13 -004 X (BSSS)-132 83.2 
(BS13 -004 X (BSSS)-84 84 6 
(BS13 -004 X (BSSS)-287 83 3 
(BS13 -004 X (BSSS)-360 71 7 
(BS13 -004 X (BSCB1)-93 88 7 
(BS13 -004 X (BSCB1)-43 87 1 
( BS13 -004 X (BSCB1)-83 85 8 
(BS13 -004 X (BSCB1)-205 84 2 
(BS13 -004 X (BS6)-14 76 9 
( BS13 -004 X (BS6)-39 85. 1 
( BS13 -004 X (BS6)-115 81 8 
(BS13 -004 X (BS6)-281 75 3 
( BS13 -074 X (BSSS)-132 66 2 
(BS13 -074 X (BSSS)-84 81 2 
(BS13 -074 X (BSSS)-287 76 6 
( BS13 -074 X (BSSS)-360 76 3 
( BS13 -074 X (BSCB1)-93 79 8 
(BS13 -074 X (BSCB1)-43 79. 3 
(BS13 -074 X (BSCD1)-83 84 7 
( BS13 -074 X (BSCB1 )-205 ' 65 2 
( BS13 -074 X (BS6 )-14 66 4 
(BS13 -074 X (BS6)-39 79 8 
(BS13 -074 X (BS6)-115 73 1 
(BS13 -074 X (BS6)-201 61 0 
( BS13 -103 X (BSSS)-132 74 7 
(BS13 -103 X (BBSS)-84 80 8 
(BS13 -103 X (BSSS)-287 87 2 
(BS13 -103 X (BSSS)-360 72 1 
(BS13 -103 X (BSCB1)-93 91 7 
( BS13 -103 X (BSCB1)-43 83.0 
( BS13 -103 X (BSCD1)-83 90.4 
(BS13 -103 X (BSCD1)-205 76 5 
( BS13 -103 X (BS6)-14 73 1 
(BS13 -103 X (BS6)-39 82 8 
( BS13 -103 X (BS6)-115 77 2 
(BS13 -103 X (BS6)-281 78 7 
( BS13 -205 X (BSSS)-132 87 5 
(BS13 -205 X (BSSS)-84 88. 1 
PLANTS 
YIELD PER HA 
Q/IIA XI000 
57.9 
58.3 
59. 1 
56.8 
59.2 
59.2 
59. 1 
60.  1  
59.0 
57.9 
59.0 
58.9 
58.9 
58. 7 
59.6 
59.0 
59.8 
59.8 
59.0 
59.5 
59.3 
58.7 
59.7 
58.8 
59.0 
56.9 
58.8 
57.9 
59.'t 
59.2 
59.2 
59.0 
58.5 
57.5 
59.2 
58.8 
58.9 
58.6 
ROOT STALK 
MOIST LODGED LODGED 
21 .2  
19.7 
20.9 
2 0 . 0  
19.it 
19. 1 
19.0 
18.5 
2 1 . 0  
21 .0 
19.6 
18.3 
22. 3 
22.7 
2 0 . 6  
2 0 . 8  
20.14 
19.2 
21 .0  
18.9 
21.9 
20.9 
20.7 
18.3 
2 2 . 2  
21 .14 
21 .14 
21 .7 
2 1  .  1  
20. 1 
19.4 
19 .2  
21.7 
21.7 
20.8 
1 8 . 8  
21 .'4 
20. 3 
3.3 
5.1 
8.3 
1 . 2  
1 .6  
'4.8 
1 . 1 
4.1 
0 . 8  
7.7 
3 .6 
2.0 
7.3 
6 .6  
7.5 
5.2 
5.0 
7.8 
4.8 
3 .6  
5.7 
13.4 
3.3 
2.4 
5.8 
15.5 
10.0 
5.1 
7.6 
10.3 
2 . 6  
1 .3 
5.8 
21 .0  
6 . 1  
11 .6  
6.4 
4.5 
5.7 
9. 1 
10. 1 
7.5 
4.5 
13.7 
13.1 
13.2 
6 . 8  
8 . 2  
7.0 
8.4 
17.1 
15.7 
16.9 
14.8 
15.4 
21.4 
19.9 
19.5 
9.0 
1 5 . 2  
13.7 
27.2 
5.8 
7.6 
6.5 
8.9 
2 . 8  
8.4 
7.1 
8 . 2  
2.4 
5.2 
2.4 
7.9 
7.0 
10.2  
environments 
DROP BARREN 
EARS PLANTS 
' %  " " %  /o 10 
0, 0 0. 1 
0, 0 0.4 
0, , 2 0.2 
0, ,0 0.3 
0, ,2 0.1 
0, , 1 0. 1 
0.0 0.4 
0, , 3 0.3 
0. . 3 1 . 1 
0. . 1 0.7 
0, ,4 0.5 
0, ,3 0. 1 
0.0 0.4 
0. 2 0. 1 
0, .5 0.2 
0. ,0 0.6 
0, , 1 0.3 
0. . 1 0. 1 
0. 0 0.3 
0, ,4 0.4 
0. 3 0.8 
0, ,3 0.6 
0. 4 0.5 
0. , 1 0.4 
0, ,3 0.8 
0. 0 0.9 
0. 4 0.4 
0, 1 0.2 
0. 1 0.6 
0, , 1 0.3 
0, 3 0.5 
0. 4 0.4 
0. 6 1.4 
0. 3 1.1 
0. 0 0.9 
0. 5 0.4 
0. 4 1.0 
0. 3 0.4 
BROKEN 
PLANTS 
% 
5. 4 
0. 6 
1. 5 
2. 9 
0. 0 
0. 0 
0. 3 
0. 1 
6. 1 
0. 0 
2. 4 
1 . 3 
9. 9 
0. 0 
1 . 6 
4. 3 
10. 1 
0. 9 
1 . 6 
3. 3 
4. 5 
2. 7 
6. 1 
22. 8 
1 . 0 
0. 0 
0.5 
0. 8 
0. 9 
0. 3 
0. 4 
0.0 
2. 8 
0. 0 
0. 3 
1 . 4 
2. 7 
1 . 8 
Table A22. (continued) 
EXPERIMENTyy 22 
PEDIGREE PLANTS 
YIELD PLI? MA 
ROOT STALK 
MOIST LODGED LODGED 
Q/HA XI000 % % ? 
BS13 -205 X (BSSS) -287 87 9 59 6 22 2 5 0 10. 4 
BS1 3 -205 X (BSSS) -360 72 4 57 2 21 8 3 7 7 5 
OS 13 -205 X (BSCBl )-93 80 0 59 6 20 2 5 4 6 9 
BS13 -205 X (BSCB1 )-43 07 5 59 7 20 5 7 1 11 9 
BS13 -205 X (BSCBl )-83 88 0 59.0 21 5 1 9 14. 7 
BS13 -205 X (BSCBl )-205 79 0 59 2 19 2 2 1 16 1 
BS13 -205 X (BS6)-14 75 4 59 5 20 9 2 9 12. 0 
BS13 -205 X (BS6)-39 79 8 50 7 21 5 17 6 12. 8 
BS1 3 -205 X (BS6)-115 78 9 59 7 20 0 1 7 9 7 
BS13 -205 X (BS6)-281 71 5 59 0 10 4 3 2 18. 3 
BSSS -132 X (BSCBl )-93 83 7 60 0 21 6 1 8 3 1 
BSSS -132 X (BSCBl )-43 04 0 59 3 21 4 7 5 5 3 
BSSS -132 X (BSCBl )-83 80 1 59 8 22 3 1 4 5. 6 
BSSS -132 X (BSCBl )-205 73 8 59 4 21 5 1 3 7 7 
BSSS -132 X (BS6)-14 53 2 59 1 23 2 1 1 1 8 
BSSS -132 X (BS6)-39 71 0 50.5 22.0 16 6 5 0 
BSSS -132 X (BS6)- 115 63 2 58 8 21 5 0 3 2. 5 
BSSS -132 X (BS6)-281 69 3 59 2 20 6 3 1 5. 3 
BSSS -8I| X (BSCBl 1-93 91 1 58 9 19 5 1 5 3 0 
BSSS -an X (BSCBl )-4 3 87 1 58 9 19.0 7 9 7 0 
BSSS -B't K (BSCBl 1-83 83 9 58 6 21 3 1 9 4. 0 
BSSS -84 K  (BSCBl )-205 82 1 57 3 19 6 0.7 5. 9 
BSSS -B'l K  (BS6)- 14 64 1 59 4 21 6 2 6 6 1 
BSSS -O'l K  (BS6)-39 7/ 1 59 3 21 4 5 3 7 7 
BSSS -84 K  (BS6)-115 70 1 58 6 20 0 1 1 5. 4 
BSSS -84 X (BS6)-281 70 0 59 5 18 2 1 0 10.0 
BSSS -287 X (BSCBl )-93 95 3 60 1 20 0 1 0 2. 't 
BSSS -287 X (BSCBl )-43 92 4 59 9 20 0 6 0 8 9 
BSSS -287 X (BSCBl )-83 92 5 50 9 21 1 1 2 10.9 
BSSS -207 X (BSCBl )-205 85 4 60 0 19 4 0 3 4. / 
BSSS -287 X (BS6)-14 66 2 59 0 21 .4 0.6 3 0 
BSSS -287 X (BS6)-39 73 0 60 2 21 7 10 2 2. 9 
BSSS -287 X (BS6)-115 65 5 57 6 20. / 1 0 2. 6 
BSSS -287 X (BS6)-201 79 8 59 6 18 9 2 1 7 0 
BSSS -360 X (BSCBl )-93 81 3 58 6 20.0 0 4 3 • 1 
BSSS -360 X (BSCBl )-43 86 5 58 0 21 5 1 8 5. 8 
BSSS -360 X (BSCBl )-03 01 4 59 3 21 9 0.3 4. 2 
BSSS -360 X  (BSCBl )-205 71 7 58 7 19 6 0 2 3. 7 
DROP BARREN BROKEN 
EARS PLANTS PLANTS 
% 5 i % 
0.4 0. 4 1.6 
0.0 0, , 1 1.4 
0.2 0, ,3 1.6 
0.4 0. 3 0.4 
0.0 0, ,4 1.5 
0.1 0. , 1 0.6 
0.7 0. 3 3.9 
0.3 1 , 3 0.9 
0.3 0. 3 2. 1 
0.3 5.5 
0. 1 0, 6 4.4 
0.1 0, 6 0.5 
0.1 1, , 1 6.3 
0.0 0. 3 7. 1 
0. 1 2, 2 15.2 
0.2 1 , 3 2.3 
0.3 1 , , 1 6.9 
0.1 0. , 3 8.9 
0.4 0, 9 2.0 
0.3 0. ,4 0.3 
0.0 0. 6 0.4 
0. 1 0, 2 0.2 
0.8 1 , 6 4.5 
0.2 1. ,6 1.8 
0. 1 0, ,6 4.9 
0.3 0. ,5 2.3 
0.5 0.1 0.2 
0.7 0, , 1 0.2 
0.3 0. 1 0.0 
0.6 0. 2 0.0 
0.1 1, 2 4.3 
0.9 1. 8 0. 1 
0.3 0. 4 2.5 
1.2 0, , 1 1 .1 
0.0 0, ,3 2.2 
0.3 0, ,7 0.0 
0.0 1. , 1 1.8 
0.3 0. 4 1.6 
Table A22. (continued) 
EXPERIMENT# 22 
PEDIGREE PLANTS 
YIELD PER HA MOIST 
(BSSS)-360 X 
(BSSS)-360 X 
(BSSS)-360 X 
(BSSS)-360 X 
BS6)-1't 
BS6)-39 
BS6)-115 
BS6)-281 
BSÔ)-^  
BS6)-39 
BS6)-115 
BS6)-281 
BS6)-11 
BS6)-39 
BS6)-115 
BS6)-281 
BS6)-1'» 
BS6)-39 
BS6)-115 
BS6)-281 
(BS6)-1't 
(BS6)-39 
-205 X (BS6)-115 
-205 X (BS6)-281 
-93 X 
-93 X 
-93 X 
-93 X 
-i|3 X 
-1)3 X 
-1*3 X 
-1)3 
-83 
-83 
-83 
-83 
-205 X 
-205 X 
(BSCBl 
(BSCB1 
(BSCBl 
(BSCBl 
(BSCBl 
(BSCBl 
(BSCBl 
(BSCBl 
(BSCBl 
(BSCBl 
(BSCBl 
(BSCBl 
(BSCBl 
(BSCBl 
(BSCBl 
(BSCBl. 
BI'lA X B37 
Bin A X B'lO 
BIHA X B'l't 
B37 X B'lO 
B37 X Bl'l 
B'lO X B'l't 
(BS13)-00U X (BS13)-07'« 
(BS13)-00I| X (DS13)-103 
(BS13)-00ll X (BS13)-205 
(BS13)-07't X (BS13)-103 
(BS13)-07I» X (BS13)-205 
(RS13)-103 X (BS13)-205 
BS13(S2)C1 X BSSS(R)C7 
BS13(S2)C1 X BSCBl(R)C7 
BS13(S2)C1 X BS6(RS)C2 
BSSS(R)C7 X BSCBl(R)C7 
BSSS(R)C7 X BS6(RS)C2 
BSCBl(R)C7 X BS6(RS)C2 
Q/HA X1000 % 
51 , , 3 58. 4 21 . 1 
60. 3 58. 7 21 . 7 
53, , 1 58. 8 20.2 
61. 9 56. ,7 19.3 
75. .1* 59.0 20.9 
80, ,8 59, 3 21.3 
71*, , 1 59.0 19.4 
85.5 58.9 18. 1 
7'*. ,0 59.4 20.5 
77, , ' *  59, 7 21 . 1 
71 , .8 59. 8 19.0 
70. 6 59. 6 17.8 
69.6 57, , 1 21.1 
82, ,1» 56, 7 22.7 
65. ,3 57. 0 20.5 
71, , 3 58, ,7 18.7 
70, , 7 59, ,0 20.6 
71. , 1 59. 1 20.5 
68. 9 59, ,4 18.8 
67, ,7 60, ,0 17.3 
7'*, , 1 59, 4 19.3 
90, , 3 59. 8 23.2 
62. 0 58, ,4 19.8 
78, , 7 59, 6 21.8 
73, 5 59. 7 21 .0 
65, ,5 58, ,2 22.3 
59, 59. 6 20.5 
65. 8 59. 1 20. 1 
75, ,7 '.)8, , 1 20.4 
67, ,4 58, 2 20.9 
65, ,8 59, , 3 21 . 3 
71 . 6 57. 8 21 . 7 
83, ,6 60, 4 22. 3 
85. , 1 (.0. 0 20.2 
7'l, 6 58. 7 21.3 
84, , 1 59. 1 21.3 
72. , 3 58. 9 21 .7 
67. 7 58. 4 20.2 
ROOT 
LODGED 
STALK 
LODGED 
DROP BARREN BROKEN 
EARS PLANTS PLANTS 
% % % % % 
0.5 4. 9 0.3 1.4 11.6 
13.0 3. 6 0.2 2.3 0.6 
1.0 5. 1 0.0 1.9 9.0 
2.7 6. 5 0.3 0.8 8.3 
5.3 3. 5 0.3 0.6 0.8 
9.3 4.4 0.3 1.9 0.6 
2.4 3. 5 0.0 1.3 0.6 
0.9 6. 8 0.5 0.1 1,1 
8. 1 7. 6 0.5 1.6 0. 1 
18.2 5. 7 0.4 1.9 0.0 
3.3 10. 4 0.0 1.3 0.3 
2.1 14. 5 0. 1 0. 3 0.6 
3.1 3. 3 0.3 0.9 2.4 
6.3 4. 9 0.0 1.7 0.8 
1 . 1 3. 7 0.0 2.3 0.8 
0.2 9. 5 0. 1 0.9 2.0 
1.0 9. 1 0. 1 1.5 0.6 
5.3 8. 6 0.4 1.6 0.8 
0.9 5. 8 0.3 1.8 0.6 
0.6 14.3 0.4 0.4 1.4 
2.5 6, 2 0. 3 2.6 0.2 
3. 1 19.5 0.0 1 . 1 1.5 
2.8 15. 0 0.4 2.7 2.5 
5.8 23.2 0.0 1.0 0.5 
3.2 10.4 0.5 0.8 0.5 
1.7 43. 3 0.0 0.5 0.8 
4.9 25. 5 0.0 1.7 
4. 1 16. 5 0.0 0.3 0.3 
7.3 12. 5 0.0 0.2 0.5 
7.9 11 . 6 0. 1 0. 1 0.8 
12.2 21 . 5 0.4 0.5 1. 3 
13.4 10. 8 0. 1 0.2 0.0 
6.6 16. 2 0.3 0.9 1.0 
6.8 14. 3 0.7 0.5 0.5 
9.4 15. 0 0. 1 0.7 0.3 
2.9 10. 5 0.0 1.5 0. 3 
8.1 9. 7 0.8 1.9 0. 1 
5.4 14. 0 0.0 1 . 1 0.3 
Table A22. (continued) 
PEDIGREE 
BSSS X BSCB1 
BSSS X BS6 
BSCB1 X BS6 
BSSS 
BSCB1 
BS6 
BS13(S2)C1 
BSSS(R)C7 
BSCB1(R)C7 
BS6(RS)C2 
B37 X B73 
B73 X B8'l 
B73 X H017 
B73 X N7A 
B73 X VA22 
B73 X (RSSS(R)C7)-360 
BB't X MOI 7 
MOI7 X H100 
MEAN: 
EXPERIMENTA 22 
PLANTS 
YIELD PER HA 
Q/HA XI000 
55.8 59.7 
58.7 58.9 
57.9 58.9 
50.3 57.4 
63.7 59.8 
60.9 59.2 
65.0 57.1 
64.3 5».3 
41.0 !iO. 4 
44.7 58.6 
83.5 58.6 
83.6 59.0 
88.5 59.1 
97.9 59.6 
105.6 59.8 
84.5 59.7 
97.2 59.0 
88.4 59.5 
75.9 59.0 
ROOT 
MOIST LODGED 
% % 
20.4 7.5 
20.5 8.3 
19.7 7.4 
23. 1 5.'i 
20. 3 2.'5 
19.3 7.4 
22,0 9.8 
22.7 3.4 
19.9 4.4 
18.8 7.2 
20.5 4.8 
22.8 11.4 
20.8 8.2 
23.0 8.3 
23.0 6.6 
22. 1 5.9 
20.9 8.0 
22.0 3.7 
20.7 5.1 
STALK DROP 
LODGED EARS 
"% " % 
18.5 0.9 
1 5 . 2  1 . 1  
25.3 0.3 
14.1 0.7 
20.3 1.0 
20.2 0.5 
1 6 . 0  1 . 1  
7.7 0.7 
1 0 . 8  0 . 1  
25.4 0.6 
16.6 0.3 
13.4 0.8 
6.4 3.9 
8 . 0  0 . 0  
8 .0  0 .1  
9.0 0.4 
10.4 1.3 
9.1 1.7 
10.3 0.3 
BARREN BROKEN 
PLANTS PLANTS 
% % 
2.8 1 . 1 
2.8 0.0 
2.0 1.1 
1.9 1.6 
1 .0 0.6 
1.0 1.4 
1.8 0.3 
2.8 0.8 
3.9 0.3 
3.9 3.0 
0. 1 0.0 
0.3 0.5 
0.6 0.0 
0.2 1.0 
0.2 0.6 
0.3 9.3 
0.5 0.6 
1.5 1.0 
0.8 2.1 
Table A23. Listing of abbreviations used to describe plant, ear, and grain traits 
for Experiments 28 and 29 
Abbreviation Description 
ANTH Days from planting to 50% pollen shed 
SILK Days from planting to 50% silk emergence 
PS I Days between 50% pollen shed and 50% silk emergence 
GFD Days from 50% silk emergence to 50% black layer development 
GFR Grain yield/plant divided by GFD (g/day) 
EL Ear length (cm) 
KR Kernel row number 
ED Ear diameter (cm) 
KD Kernel depth (cm) 
EPF Ears per plant 
KWT 300-kernel weight (g) 
YIELD Grain yield (q/ha) 
SP Shelling percentage 
HI Harvest index 
Table A24. Entry means for plant and ear traits of the BSSSCO and BSlSfSgjCl 
diallels at /^mes, 1980 (Experiment 00528) 
PEDIGREE 
EXPERIMENT# 528 
YIELD ANTH1 S1LK1 PS I SP KR EL 
B1UA X B37 
BI'tA X BIlO 
B1HA X D'il* 
837 X BUO 
B37 X Bl4'l 
BUO X BllU 
(BS13)-00'I 
(BS13)-00i| 
(BS13)-OOi4 
(BS13)-074 
(BS13)-07U 
(BS13)-103 
BSSS 
BS13(S2)C1 
(BS13)-07l4 
(BS13)-103 
(BS13)-205 
(BS13)-103 
(BS13)-205 
(BS13)-205 
MEAN: 
91 . ,2 82, .8 84, ,8 2, 0 81.9 14.1 18.0 
91 , .7 83, 2 85, .2 2, 0 78.5 15.8 17.3 
96, 0 82.8 85, 8 3, 0 85.9 15.3 21.0 
87, .5 82, ,4 84, .6 2, .2 77.2 16.6 16.3 
94, ,8 82, ,2 85, .4 3, 2 83.9 16.5 18.1 
99 ,U an, .2 87, .2 3, 0 85.0 18.7 17.7 
76, , 1 86, .0 87, 2 1 , 2 76.8 16.4 15.6 
75, 9 82, .4 84, 4 2, .0 81.2 15.0 15.7 
77, ,8 85, .4 86, 2 0. 8 79.4 13.5 16.4 
80, ,0 85. 8 87, .2 1 . ,4 79.3 16.7 16.4 
78, . 1 86, .0 88, ,4 2, .4 75.6 14.8 18.4 
83, ,0 84, .6 86, 6 2, .0 78.3 14.7 18. 1 
72, 0 85, ,2 87, .8 2, 6 81.4 15.9 15.3 
81. ,2 85, .8 88, ,2 2. ,4 78.7 14.9 16.9 
OD
 
,6 84, ,2 86, 4 2, 2 80.2 15.6 17.2 
t o  
Table A24.. (continued) 
PEDIGREE 
BI'lA X B37 
BTtA X B'tO 
B14A X B'l4 
B37 X B'IO 
B37 X B't'l 
BIlO X H'I'I 
(BS13)-00lt X (BS13)-07'« 
(BS13)-00'( X (BS13)-103 
(BSt3)-00l| X (BS13)-205 
(BS13)-07ll X (BS13)-103 
(BS13)-07l» X (BS13)-205 
(BS13)-103 X (BS13)-205 
BSSS 
BS13(S2)C1 
MEAN: 
EXPERIMENT# 528 
KWT EPP ED 
101 .7  0 .9  1 .6  
98 . ' )  1 .0  4 ,7  
92 . '4  1 .0  I I .  I l  
92 .6  1 .0  i | . 8  
85 .5  1 .0  I I .  7  
77 .0  1 .0  1 .9  
99 .2  1 .0  I I .  7  
100 .  1  1 .0  '1 .6  
108 .7  1 .0  1 .5  
68 .  U  1 .0  1 .6  
96 .3  1 .  1  1 .1  
9 9 .  ^  1 .  1  1 .1  
86 .8  1 .0  1 .6  
105 .5  1 .  1  1 .6  
95 .1  1 .0  1 .6  
KD GFD GFR H I  
0 .9  66 .6  2 .  7  0 .1  
0 .8  65 .1  2 .7  0 .1  
0 .9  68 .8  2 .7  0 .5  
0 .8  63 ,  .8  2 .  7  0 .1  
0 .9  65 .  ,8  2 .8  0 .5  
1 .0  56 .  8  3 .1  0 .6  
0 .8  65 .  8  2 .2  0 .1  
0 .9  65 .  ,2  2 .2  0 .1  
0 .8  61 .  ,0  2 .1  0 .1  
0 .8  65 .  ,0  2 .1  0 .1  
0 .7  65 .  , 1  2 .3  0 .1  
0 .8  66 .  8  2 .1  0 .1  
0 .9  66 .  , 1  2 .1  0 .1  
0 .8  67 .  ,6  2 .3  0 .1  
0 .8  65 .  ,2  2 .5  0 .1  
Table A25. Entry means for plant and ear traits of the BSSSCO and BSlSfSglCl 
diallels at Antes, 1981 (Experiment 10528) 
PEDIGREE 
EXPERIMENT/' 1528 
YIELD ANTHI SILK1 PSI SP KR EL 
BI'tA X B37 
BUlA X BMO 
BI'tA X B't'l 
B37 X B'lU 
B37 X B't't 
BitO X B't't 
(BS13)-00't X 
(BS13)-OOl4 X 
(BSni-OCt X 
(BS13)-07I| X 
(BS13)-07't X 
(BS13)-103 X 
BBSS 
BS13(S2)C1 
(BS13)-07ll 
(BS13)-103 
(BS13)-205 
(BS13)-103 
(BS13)-205 
(BS13)-205 
MEAN: 
103. 5 73.8 75.6 1. 8 81 .7 15.7 19.8 
99. ,8 76.0 77.2 1. 2 81.4 17.5 18.8 
90, 9 73.6 76.8 3. 2 85.3 16.2 20.7 
97, 5 71*. 2 75.8 1. 6 78.0 16.6 17. 1 
85, .0 72.0 74.6 2. 6 84. 1 16.3 17,3 
85. It 75.8 79.6 3. 8 81.5 18.1 18,7 
86. , 1 75.6 77.2 1 . 6 75.6 15.9 18,2 
87. 2 73. t 75.2 1 . 8 81. 3 14.6 18. 1 
90. ,8 7H.8 75.4 0. 6 79. 1 14.0 21.4 
S't, 0 75.0 76.8 1 . 8 79.4 16.5 16.7 
8t. ,2 78. It 79.8 1. 4 76.4 15.2 20.8 
89. ,8 76.0 76.6 1 . 6 81.0 14.7 18.7 
71 . 9 75.8 79.6 3. 8 82.0 17.4 15.0 
89. ,7 7 6 . l t  78.4 2. 0 80.8 15.1 18.6 
89.0 75.0 77.0 2. 1 80.5 16.0 18.6 
K)  
U> 
Table A25. (continued) 
EXPERIMENTS 1528 
PEDIGREE KWT EPP ED 
BI'lA X 837 
BI'lA X BI4O 
BI'lA X B'l'l 
B37 X B'lO 
B37 X B'l'l 
B'lO X B'l'l 
(BS13)-00l| X (BS13)-07'I 
(BS13)-00'I X (BS13)-103 
(BS13)-001| X (BS13)-205 
(BS13)-07l| X (BS13)-103 
( BS13 )-07l| X ( BS13 )-205 
(BS13)-103 X (BS13)-205 
USSS 
BS13(S2)C1 
MEAN: 
102 .3 1.0 1, .8 
91 , .3 1, .0 5, 0 
88, ,2 1, .0 1, ,5 
91 . ,2 1, 0 5, , 1 
77 .5 1 .0 i|. ,6 
63, , 1 1, .0 1, 8 
93, ,2 1, . 1 1, .8 
102, 2 1, , 1 4, ,7 
102, ,'l 1, 2 U, 6 
93, .9 1, . 1 i|. ,8 
85, .1 1, 2 i|. ,5 
98, . 1 1 .  1 '1, .6 
79, 0 0.9 1, ,7 
95, , 7 1 , 1 i|. 7 
90. 2 1 , .0 '1, , 7 
KD GEO GFR HI 
1.0 71 , 2 2.8 0.5 
0.8 71. 6 2.6 0.1 
0.7 73. 6 2.1 0.5 
0.9 71 , 0 2.7 0.5 
0.9 68, 2 2.l| 0.5 
0.9 56. 8 2.9 0.5 
0.9 70. ,0 2.'l 0.5 
0.9 71 . 6 2.'l 0.5 
0.9 71 , 2 2.5 0.5 
0.9 71 , 0 2.3 0.1 
0.8 68, 0 2.1 0.5 
0.9 73, ,6 2.1 0.5 
0.7 68. 6 2.0 0.1 
0.9 72, 2 2.1 0.1 
0.8 70. , 1 2.5 0.5 
Table A26. Entry means for the BSSSCO and BS13(82)01 diallels combined over 
both years (1980 and 1981) 
PEDIGREE 
BlllA X B37 
BIUA X Bl|0 
BI'lA X B'l'l 
B37 X B'lO 
B37 X B'I'I 
B'lO X B'I'I 
(nS13)-()0'l X (BS13)-071 
(BS13)-nn'l X (BS13)-103 
(BS13)-nn'i X (BS13)-205 
(BS13)-07l4 X (BS13)-103 
(BS13)-07l4 X (BS13)-205 
(BS13)-103 X (BS13)-205 
BSSS 
BS13(S2)C1 
MEAN: 
EXPERIMENT// 528 
HELD ANTH1 SILK1 PSI SP KR EL 
97. 7(1. ,3 80. ,2 1.9 81.8 11.9 18.9 
95. ,7 79. 6 81 , 2 1.6 79.9 10.6 18.0 
93. 78. 2 81 . , 3 3.1 85.6 15.7 20.9 
92. ,5 70. , 3 80. 2 1.9 77.6 16.6 16.7 
89. ,9 77. , 1 80. ,0 2.9 8't.O 16.4 17.7 
92. ,'t 00. 0 83. ,4 3.'l 83.3 18.14 18.2 
81 . 1 80. ,8 82. 2 1 .14 76.2 16.2 16.9 
81. 5 77. 9 79. ,8 1.9 81.2 14.8 16.9 
8'!. ,3 80. 1 80. 8 0.7 79.3 13.7 18.9 
82. ,0 80. .14 82. ,0 1.6 79.U 16.6 16.6 
81. , 1 82. 2 84. . 1 1.9 76.0 15.0 19.6 
86. ,'t 79.8 81 . . 6  1.8 79.7 1'4.7 18.'1 
72. ,0 (10.5 83. . 1  3,2 81.7 16.7 15.1 
05. 5 01 . 1 83. . 3 2.2 79.7 15.0 17.7 
86. 8 79. ,6 81 . ,7 2. 1 80.4 15.8 17.9 
Table A26. (continued) 
PEDIGREE 
BIHA K B37 
BI'lA X B'IO • 
B14A X Bll't 
B37 X B'IO 
B37 X B'ill 
B'iO X B'I'I 
(BS13)-00lt X (BS13)-07'| 
(BS13)-00I| X (nS13)-103 
(BS13)-00'1 X (BS13)-20'j 
(nsi3)-07't X (BS13)-103 
(BSn)-U7"t X (BS13)-205 
(BS13)-103 X (BS13)-205 
BSSS 
BS13(S2)C1 
MEAN: 
EXPERIMENT# 528 
KWT EPP ED 
102.0 1.0 i|.7 
911.9 1.0 '1.9 
90. 3 1.0 I.U 
91.9 1.0 i».9 
81 . 5 1.0 '4.7 
70.0 1.0 '4.8 
96.2 1. 1 (4.8 
101 . 1 1.0 '4.6 
105.5 1. 1 1.6 
91 . 1 1 . 1 '4.7 
90.8 1 . 1 I4.I4 
98.7 1 . 1 '4.5 
82.9 0.9 '1.6 
100.6 1 . 1 '4.6 
92.7 1.0 '4.7 
KD GFD GFR HI 
0.9 68, .9 2. 7 0.14 
0.8 70.0 2. 7 0.'4 
0.8 71 , 2 2. 6 0.5 
0.8 67. ,4 2. 7 0. '4 
0.9 67, ,0 2. 6 0.5 
0.9 56, ,8 3. 2 0.6 
0.8 67, 9 2. 3 0.14 
0.9 68, ,14 2. 3 0.5 
0.9 67, ,6 2. ') O.'l 
0.8 68, ,0 2. 3 0.'4 
0.7 66, ,7 2. 14 0.(4 
0.8 70, .2 2. 1 0.14 
0.8 67, 5 2. 1 0.'4 
0.8 69. 9 2. <4 0.<4 
0.8 67, ,7 2. 5 0.5 
Table A27. Means of the populations and population crosses grown as 
Experiment 00!)29 at Ames, 1980 
PEDIGREE 
EXPERIMENT# 529 
YIELD ANTH1 SILK1 PS I SP KR EL 
BBSS X BSCB1 
BSSS X BS6 
BSCB1 X BS6 
BS13(S2)C1 X BSSS(R)C7 
BS13(S2)C1 X BSCB1(R)C7 
BS13(S2)C1 X BS6(RS)C2 
BSSS(R)C7 X BSCB1(R)C7 
BSSS(R)C7 X BS6(RS)C2 
BSCB1(R)C7 X BS6(RS)C2 
BSSS 
BSCB1 
BS6 
BS13(S2)C1 
BSSS(R)C7 
BSCB1(R)C7 
DS6(RS)C2 
MEAN: 
79. 8 81.8 85.2 3.1» 81». 2 15.0 15.6 
79. ,3 «'3.2 87.1» 2.2 81». 1 15.1» 15.6 
90, ,2 in .8 83.6 1.8 81». 3 16.2 18.8 
103. ,2 1)1» . 8 86.1» 1 .6 81». 0 16. 1 18.7 
110. 5 1)2.2 83.8 1.6 81». 1 16.9 21.1 
99. 2 83.1» 86.0 2.6 8l|. 1 16.9 17.9 
10 '» ,  6 153.1» 85.0 1.6 86.2 17. 1 18.9 
95. ,9 112.2 83.6 1 .i| 81». 8 17.1» 18.2 
89, , 1 1)2.6 81». 6 2.0 85. 5 16.1» 16.7 
61». ,2 86.2 90.2 l».0 81 . 3 15.6 13.7 
88. 8 83.2 85.6 2.1» 85. 1 15.0 18.9 
77, .5 83.6 85. U 1.8 82.5 11».6 17.2 
80, ,8 87.6 88.6 1.0 80.6 15.3 17. 1 
81». ,0 85.2 87.8 2.6 81». 1» 16.5 16.7 
77. 1 «i|.8 86.1» 1.6 81». 7 16.0 16.9 
71». ,6 81 .8 81». 0 2.2 83.6 15.8 16.7 
87. 1» 83.7 85.8 2.1 81». 0 16.0 17.1» 
M 
-J 
Table A27. (continued) 
PEDIGREE 
BSSS X BSCB1 
BSSS X BS6 
BSCB1 X BS6 
BS13(S2)C1 X BSSS(R)C7 
BS13(S2)C1 X BSCB1(R)C7 
BS13(S2)C1 X BS6(RS)C2 
BSSS(R)C7 X BSCB1(R)C7 
BSSS(R)C7 X BS6(RS)C2 
BSCB1(R)C7 X BS6(RS)C2 
BSSS 
BSCB1 
BS6 
BS13(S2)C1 
BSSS(R)C7 
BSCB1(R)C7 
BS6(RS)C2 
MEAN: 
EXPERIMENT# 529 
KWT EPP ED 
87.0 0.9 4.5 
90.0 0.9 4.5 
81.9 1.0 4.5 
94.0 1.0 4.7 
94.9 1.1 4.8 
97.7 1.0 4.8 
95.8 1.0 4.7 
92.1 1.0 4.8 
91.9 1.0 4.6 
86.4 0.9 4.3 
93.4 1.0 4.4 
79.9 0.9 4.6 
92.6 1.0 4.5 
87.9 1.0 4.5 
82.4 1.0 4.3 
81.2 1.0 4.3 
89.3 1.0 4.6 
KD GFD GFR HI 
0.9 63.2 2.5 0,5 
0.9 62.0 2.5 0,5 
0.8 58.4 3.0 0,5 
0,9 69.2 2.9 0,5 
1.0 66.6 3.2 0,5 
1.0 67.6 2.9 0.5 
1.0 66.4 3. 1 0.5 
1.0 69.8 2.7 0.5 
1.0 62.2 2.8 0.5 
0,8 60.2 2. 1 0.4 
0.9 65.6 2.6 0.5 
0.9 59.0 2.6 0.4 
0.9 66.4 2,4 0.5 
0.9 66.4 2.5 0.5 
0.8 58.8 2,5 0.5 
0.9 58,6 2,5 0.5 
0.9 63,8 2,7 0.5 
Table A28. Means of the populations and population crosses grown as 
Experiment 10529 at Ames, 1981 
PEDIGREE 
BSSS X BSCB1 
BSSS X BS6 
BSCB1 X BS6 
BS13(S2)C1 X BSSS(R)C7 
BS13(S2)C1 X DSCB1(R)C7 
BS13(S2)C1 X BS6(RS)C2 
BSSS(R)C7 X »SCB1(R)C7 
BSSS(R)C7 X 11S6(RS)C2 
BSCB1(R)C7 X BS6(RS)C2 
BSSS 
BSCB1 
BS6 
BS13(S2)C1 
BSSS(R)C7 
BSCB1(R)C7 
BS6(RS)C2 
MEAN: 
EXPERIMENT// 1529 
YIELD ANTH1 SILK1 PSI SP KR EL 
78.1» 73.4 77.6 4. 2 83.1 17.2 17.4 
96.2 73.4 76.6 3. 2 84.5 16.6 18.8 
8'». 6 72.2 74.8 2. 6 82.9 16.6 19.2 
97.4 76.4 70.2 1. 8 83.4 16.0 19.2 
107.1 75.0 76.4 1. 4 83.0 16.2 20.7 
110.2 74.8 76.4 1. 6 82.8 16.8 20.5 
111.9 74.4 76.0 1. 6 85.4 17.8 20.8 
92.0 73.6 76.0 2. 4 84.6 17.9 17.6 
99.9 72.8 74.8 2. 0 85.3 17.6 19.0 
76.8 76.8 81.4 4. 6 82.2 18. 1 16.6 
83.7 73.8 77.4 3. 6 84. 1 16.0 20.6 
89. 1 74.2 77.4 3. 2 82.0 16.6 20.0 
92.2 79.6 80.8 1.2 81.1 15.0 19.6 
78.2 74.4 77.4 3. 0 83.9 18.1 16.5 
70. 1 74.8 77.6 2. 8 83.3 15.6 17.8 
75.0 70.4 74.2 3. 8 83.6 17.1 17.5 
90.2 74.4 77. 1 2. 7 83.4 16.8 18.9 
Table A28. (continued) 
PEDIGREE 
EXPERIMENT# 1529 
KWT EPP ED 
BSSS X BSCB1 
BSSS X BS6 
BSCB1 X BS6 
BS13(S2)C1 X BSSS(R)C7 
BS13(S2)C1 X BSCB1(R)C7 
BS13(S2)C1 X BS6(RS)C2 
BSSS(R)C7 X E1SCB1(R)C7 
BSSS(R)C7 X [1S6(RS)C2 
BSCB1(R)C7 X BS6(RS)C2 
BSSS 
BSCB1 
BS6 
BS13(S2)C1 
BSSS(R)C7 
BSCB1(R)C7 
BS6(RS)C2 
MEAN: 
82.5 1. ,0 4.5 
86. U 1 .0 4.8 
78. 1 1 .0 4.4 
88. 3 1, .0 4.8 
91.0 1 .0 4.7 
96.9 1, , 1 4.9 
90.5 1, . 1 4.8 
8't. 1 1, 0 4.8 
90.7 1 .0 4.8 
7'l. 1 1 .0 4.7 
80.2 1 . 1 4.4 
83.6 1, , 1 4.6 
92.2 1, .2 4.8 
76. 1 1.0 4.6 
80.9 1 , . 1 4.3 
72.8 1 .0 4.5 
C
O
 
1 .0 4.6 
KD GFD GFR HI 
0.7 65.2 2. 3 0.5 
0.9 68.4 2. 8 0.5 
0.9 66.6 2. 5 0.5 
0.9 73.8 2. 6 0.5 
0.8 67.4 3. 1 0.5 
0.8 73.2 2. 9 0.5 
0.8 71.2 3. 0 0.5 
0.8 73.2 2. 4 0.5 
1.0 68.0 2. 8 0.5 
0.9 61.2 2. 4 0.5 
0.9 69.0 2. 3 0.5 
0.9 64.2 2. 7 0.5 
0.9 67.0 2. 7 0.5 
0.9 69.6 2. 2 0.5 
0.8 61.8 2. 2 0.4 
0.9 63.8 2. 3 0.5 
0.9 67.7 2. 6 0.5 
Table A29, Means of the populations and population crosses combined over 
years (1980 and 1981) 
PEDIGREE 
EXPERIMENT/f 529 
YIELD ANTH1 SILK1 PS I SP KR EL 
BSSS X BSCB1 
BBSS X BS6 
BSCB1 X BS6 
BS13(S2)C1 X BSSS(R)C7 
BS13(S2)C1 X BSCB1(I<)C7 
BS13(S2)C1 X BS6(RS)C2 
BSSS(R)C7 X BSCB1(R)C7 
BSSS(R)C7 X BS6(RS)C2 
BSCB1(R)C7 X BS6(RS)C2 
BSSS 
BSCB1 
BS6 
BS13(S2)C1 
BSSS(R)C7 
BSCB1(R)C7 
BS6(RS)C2 
MEAN: 
79. 1 77. 6 81, ,l4 3. 8 83.7 16, , 1 16.5 
87.7 79, ,3 82.0 2. 7 8U.3 16, 0 17.2 
87.'t 77, 0 79, 2 2. 2 83.6 16. ,4 19.0 
100.3 80.6 82, 3 1. 7 83.7 16, , 1 18.9 
108.8 78.6 80, , 1 1 . 5 83.5 16. 5 20.9 
104.7 79, , 1 81, 2 2. 1 83.1) 16. 9 19.2 
108.3 78, 9 80, 5 1 . 6 85.8 17. 5 19.8 
94.0 77, 9 79, 8 1 . 9 84.7 17. 6 17.9 
9U.5 77, 7 79. 7 2. 0 85.4 17. 0 17.8 
70.5 81 , 5 85, .8 4. 3 81.7 16. 9 15.1 
86. 3 78, ,5 81, 5 3. 0 84.6 15. 5 19.8 
83.3 78, 9 81 , 4 2. 5 82.2 15. ,6 18.6 
86.5 83, 6 8'», 7 1 . 1 80.8 15. 2 18.3 
81 . 1 79, 8 82, 6 2. 8 84. 1 17. 3 16.6 
73.6 79, 8 82. 0 2. 2 84.0 15.8 17.3 
7I».8 76, , 1 79, , 1 3. 0 83.6 16.4 17.1 
88.8 1 9 .  , 1 81 , 5 2. 83.7 16. ,4 18.1 
t o  
Ln 
Table A29. (continued) 
PEDIGREE 
BSSS X BSCB1 
BSSS X BS6 
BSCB1 X BS6 
BS13(S2)C1 X BSSS(R)C7 
BS13(S2)C1 X BSCB1(R)C7 
BS13(S2)C1 X BS6(RS)C2 
BSSS(R)C7 X BSCB1(R)C7 
BSSS(R)C7 X BS6(RS)C2 
BSCB1(R)C7 X BS6(RS)C2 
BSSS 
BSCB1 
BS6 
BS13(S2)C1 
BSSS(R)C7 
BSCB1(R)C7 
BS6(RS)C2 
MEAN: 
EXPLRIMENT^y 529 
KWT EPP ED 
8U.7 0.9 U.5 
88.2 0.9 '1.6 
80.0 1.0 '1.5 
91 .2 1 .0 4.8 
93.0 1.0 4.7 
97.3 1.0 '1.8 
93.1 1 .0 4.7 
88. 1 1.0 4.8 
91 .3 1.0 4.7 
80.2 0.9 4.5 
86.8 1.0 4.4 
81.8 1.0 4.6 
92.4 1 .1 4.6 
82.0 1.0 4.6 
81 .7 1.0 4.3 
77.0 1.0 4.4 
86.8 1.0 4.6 
KD GFD GFR HI 
0.8 64.2 2.4 0.5 
0.9 65.2 2.6 0.5 
0.8 62.5 2.8 0.5 
0.9 71.5 2.7 0.5 
0.9 67.0 3.1 0.5 
0.9 70.4 2.9 0.5 
0.9 68.8 3.1 0.5 
0.9 71.5 2.6 0.5 
1.0 65. 1 2.8 0.5 
0.9 60.7 2.3 0.5 
0.9 67.3 2.5 0.5 
0.9 61.6 2.6 0.5 
0.9 66.7 2.5 0.5 
0.9 68.0 2.3 0.5 
0.8 60. 3 2.4 0.4 
0.9 61.2 2.4 0.5 
0.9 65.7 2.6 0.5 
